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LETTER FROM THE EDITOR MAY 03 


We're marking 60 years of science with The Sky at Night 


There’s a celebratory 
mood this issue as we 
mark the diamond 
\ anniversary of The Sky 
at Night. First broadcast 
on 24 April 1957, it’s a 
programme that for 
‘ ~— 60 years has brought 
us close to the cutting edge of scientific 
exploration month in, month out. We start 
our celebrations on page 31, where we hear 
from current producer Michael Lachmann, 
then on page 32, presenter Chris Lintott 
shares some of the biggest stories to have 
been covered on the programme, while Pete 
Lawrence charts the developments in 
telescope technology during that time. On 
page 40, we have a tribute to the man who 
started it all, Patrick Moore, written by 
friend and fellow astronomer Brian May. 
Here’s to another 60 years! 

Elsewhere this issue, we’re taking a close 
look at the Cassini probe’s recent results, 
which it got by flying closer than ever before 
to the rings of Saturn. It allowed the veteran 
spacecraft, which is soon to be sent ona 
mission-ending manoeuvre into the planet’s 
cloud-decked atmosphere, to glimpse some 
incredible detail in the beautiful rings. Find 
out more from Will Gater on page 42. 

All the details you need to observe Saturn 
this month are on page 57 of the Sky Guide. 
Although its rings are currently at a rather 
nice angle, the planet doesn’t get too far 
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above the horizon as seen from the UK. If 
you need more help in finding it, turn to 
page 75 to see Jamie Carter’s overview of 
12 of the best astronomy apps for 
smartphones. Here you'll find GPS driven 
planetariums that’ll augment the sky above 
you, and much more besides. 

Enjoy the issue! 


Chris Bramley Editor 


PS Next issue goes on sale 18 May 
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Follow. 
that 
star: 


Astronomers se hing for lone planets speeding 
through the Orion Nebula have found a much bigger 
cosmic runaway, one whose accidental discovery 
could solve a stellar mystery in the region 


HUBBLE SPACE TELESCOPE, 17 MARCH 2017. 


The Orion Nebula is the closest active 
star-forming region to Earth. For this reason, 
astronomers continually keep telescopes 
aimed in its direction in order to observe the 
many processes that occur here: old stars 
dying in violent explosions, new stars being 
born and radiation carving shapes in the 
surrounding nebula clouds. 

This image is zoomed in on the Kleinmann- 
Low Nebula, part of the Orion Nebula Complex. 
It’s actually a mosaic created by several Hubble 
observations made in near-infrared and optical 
light. The many red dots are stars seen by 
Hubble in infrared that would otherwise be 
obscured by opaque pockets of dust and gas. 

Astronomers have been scouring this 
region for free-floating exoplanets that 


race through space, free from the influence 
of a host star. But while looking for these 
runaway planets, they also spotted a rogue 
star within the nebula — travelling at about 
200,000km per hour. This speedy star may 
have been ejected from a decaying star 
system; two other runaway stars are already 


known in this region and together they * a 


may have once been part of a larger 
group. Perhaps further study can shed 
more light on the runaway star’s origins 
and solve the mystery of how the system 
was ultimately destroyed. 


A gallery of these 


and more stunning 
space images 
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A You say you want a resolution 


MPG/ESO TELESCOPE, ATACAMA LARGE MILLIMETER/ 
SUBMILLIMETER ARRAY, 13 MARCH 2017 


Barred irregular dwarf galaxy NGC 6822 is about as far from uniform 
spirals as a galaxy can be. Using the ALMA telescope, astronomers 
have been able to resolve four star-forming regions: three red patches 
at the top of the image and the blue patch in the centre towards the 
bottom. It is only recently that astronomers have been able to resolve 
star-forming regions in galaxies outside our own; quite a feat, 
considering this one is 1.6 million lightyears away. 


Stellar spiral > 


ATACAMA LARGE MILLIMETER/SUBMILLIMETER ARRAY, 
6 MARCH 2017 


From a tiny seashell found on the beach to our own Milky Way, spirals 
are a common feature in nature. This one is caused by two stars orbiting 
each other in binary system LL Pegasi. The older star is ejecting gas and 
dust as it approaches the end of its life, and the spiral shape is carved 
out as the stars twirl around each other in orbit. The ejected material is 
moving outwards at a speed of about 50,000km per hour. 
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V Ultraviolet loops 


NASA SOLAR DYNAMICS OBSERVATORY, 8-9 MARCH 2017 


Coronal loops emerge from the Sun’s corona, twisting along the 
magnetic field lines of the active solar region and creating bright 
outbursts. These loops are charged particles that burst out from the 
Sun’s surface, visible to NASA's Solar Dynamics Observatory because 
it makes its observations at ultraviolet wavelengths. 


A The mountain of Mimas 


CASSINI SPACECRAFT, 13 MARCH 2017 


The huge Herschel Crater can be see dominating the right limb 
of Saturn’s moon Mimas. So-called because the moon was 
discovered by the 18th-century astronomer William Herschel, 
the crater is almost 140km wide and contains a central peak 
6-8km high, nearly as tall as Mount Everest on Earth. 


<q Scene 
of the 
accident 


HUBBLE SPACE 
TELESCOPE, 
20 MARCH 2017 


The powerful 
gravitational forces 
between galaxies 
can influence and 
warp those that get 
too close to one 
another. This is the 
case with the two 
galaxies in this 
image, NGC 3447B 
on the right and 
NGC 3447A to the 
top left, which have 
been left distorted 
after a close 
encounter. The pair 
are so far away that 
we're seeing them as 
they appeared 

60 million years 
ago: we can only 
guess how much 
more twisted and 
misshapen they 
are by now. 
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ASTRO PHOTOGRAPHY 


What can | photograpn 
in the night sky? 


On April 6th, the gas giant Jupiter is at opposition 
In May, Jupiter is still easy to see and can be 
foubnd almost directly south just after dark. 


Photography tip 
This year, you should definitely photograph Jupiter. For British 
observers, Jupiter reaches elevation of about 35° just below 
the celestial equator. This is the highest elevation for the next 
few years - and your chance to take some excellent photos! 
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including optical 
bench 


BULLETIN MAY 11 


CHRIS LINTOTT 
LEWIS DARTNELL 


Bulletin 


The latest astronomy and space 
news written by Elizabeth Pearson 


Our experts examine the hottest 
new astronomy research papers 


NASA/JPL-CALTECH/M. MEIXNER (STSCI) & THE SAGE LEGACY TEAM 


The cluster is within the 
Large Magellanic Cloud, » 
seen in infrared light via 
the Spitzer Space Telescope 


The star cluster with the 


WRONG STARS 


What we think we know about clusters could be in doubt 


Young stars have been found hiding in a stellar 
cluster once thought to have been populated 
exclusively with old stars, in a discovery that 
has caused astronomers to rethink one of the 
cornerstones of astronomical science, the 
process of how stars evolve. 

The discovery was made by researchers studying 
star clusters at infrared wavelengths in the Large 
Magellanic Cloud (LMC), one of the Milky 
Way’s satellite galaxies. They found that of the 
thousands of stellar candidates studied, 15 were 
much younger than the others in their cluster. 

“Our models of stellar evolution are based on 
the assumption that stars within star clusters 
formed from the same material at roughly the 
same time,” says Bi-Qing For, an astronomer 
from the International Centre for Radio 
Astronomy Research in Perth. 

The consistency among cluster stars has 
allowed researchers to study the effects of mass 


on stellar evolution, as any differences caused 
by different conditions or compositions can 
be discounted. This is an important part of 
creating models to explain how stars evolve, 
which is vital for understanding the growth 
of planetary systems, galaxies and many other 
aspects of astronomical science. 

“If this assumption turns out to be 
incorrect, as our findings suggest, then these 
important models will need to be revisited 
and revised,” says For. 

It was initially thought that the younger stars 
could have been created by gas falling into the 
cluster from space outside. However, radio 
observations showed that there was no correlation 
between interstellar hydrogen in the region of 
the LMC and the clusters being studied. Instead 
the team suspects the stars were created from 
the remains of the previous stellar generation. 
> See Comment, right 
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COMMENT 
by Chris Lintott 


The Universe isn’t as 
simple as we'd like, and 
astronomers get few 
breaks in our quest to 
understand what's 
happening within it. 
Unable to carry out 
experiments (except using 
the simulated universes 
that live within 
supercomputers), the 
critical skill for any 
astrophysicist is finding 
smart ways to interpret 
observations. 

What this means is we 
look for ways to make 
things simpler. For 
example, it’s great if you 
can assume that all the 
stars in a star cluster 
formed at the same time. 
That means we know 
we're seeing a set of stars 
which are all the same 
age, making clusters an 
excellent laboratory for 
watching stars form — the 
closest we get toa 
controlled experiment. 

That's why this result is 
so interesting; only a small 
number of stars have 
formed recently, but they 
challenge this basic 
assumption. It seems we 
have more work to do to 
keep up with the Universe. 


CHRIS LINTOTT co- 
presents The Sky at Night 
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N EW SIN 
BRIEF 


MILKY WAY’S 
GASSY BURP 
The origin of two 
enormous bubbles of 
gas radiating from the 
supermassive black 
hole at the centre of our 
Galaxy may finally have 
been determined using 
the latest observations 
by NASA's Fermi Gamma- 
Ray Space Telescope. 
“A very strong, 
energetic event 
happened 6-9 million 
years ago,” says 
Rongmon Bordoloi from 
MIT. “It may have been 
a cloud of gas flowing 
into the black hole, 
which fired off jets of 
matter forming the twin 
lobes of hot gas seen 
in X-ray and gamma- 
ray observations.” 


BABY STAR’S 
GROWTH SPURT 


Astronomers have 
witnessed the amazing 
transformation of an 
infant star — one that 
has appears to have 
increased in luminosity 
100-fold over a decade. 
It is thought that a 
cascade of gas fell onto 
the surface of the star, 
causing the flare-up. 
“These observations 
add evidence to the 
theory that star formation 
is punctuated by a 
sequence of dynamic 
events that build up a 
star, rather than a smooth 
continuous growth,” 
says Todd Hunter from 
the National Radio 
Astronomy Observatory. 
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: The fizzing could explain the 
‘magic lakes’ phenomena (insets) 
in Ligeia Mare, in which transient 

patches appear on the sea 


e 4 
Titan's seas 
FIZZ WITH NITROGEN 


The methane seas of the moon may bubble intermittently 


The lakes and seas of Saturn’s largest moon, 
Titan, appear to regularly erupt with bubbles of 
nitrogen. Experiments recently conducted 

at NASA’s Jet Propulsion Laboratory (JPL) 
determined that the fizzing was caused by the 
rapid release of the gas. 

Like Earth, Titan is wrapped in a thick 
nitrogen atmosphere and is covered in lakes and 
oceans. But because the moon’s average surface 
temperature is —179°C, these are bodies of 
liquid methane and ethane rather than water. 

The researchers at JPL emulated the 
hydrocarbon mixture found in the rivers of 
Titan, which includes nitrogen that dissolves 
out of Titan’s atmosphere. They found that 
when air pressure or temperature were changed 
even slightly, this nitrogen quickly separated 
out — giving an effect similar to a carbonated 
drink fizzing when it’s opened. 

The finding could potentially explain the 
‘magic islands’ that were first seen by NASA’s 
Cassini probe in 2013. During the probe’s flybys 
it observed small patches on the seas, which had 
disappeared by the next pass. One explanation 
put forward at the time was that bubbles were 
erupting on the surface, and this new study 
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provides a mechanism by which this 
effervescing could occur. There are many 
potential triggers that could cause the fizzing 
seas: data taken by NASA’s Cassini probe found 
that some of Titan’s lakes have differing levels of 
methane compared to ethane. 

“Our experiments showed that when methane- 
rich liquids mix with ethane-rich ones — for 
example from a heavy rain, or when runoff from 
a methane river mixes into an ethane-rich lake 
— the nitrogen is less able to stay in solution,” says 
Michael Malaska of JPL and who led the study. 

The change of seasons causes temperature 
fluctuations, which also affects the liquid’s 
ability to hold nitrogen. 

“In effect, it’s as though the lakes of Titan 
breathe nitrogen,” says Malaska. “As they 
cool, they can absorb more of the gas, ‘inhaling.’ 
And as they warm, the liquid’s capacity is 
reduced, so they “exhale.” 

If such turbulent lakes and seas do exist on Titan, 
it could have consequences for future landers. It 
has been suggested that a probe could be sent to 
float on the moon’s oceans, but the bubbles may 
present problems for steering and stability. 
https://saturn.jpl.nasa.gov 


Star orbits black hole every 28 mins 


The white dwarf rests within globular cluster 47 Tucanae 


Astronomers believe that they’ve found a star 
whipping around a black hole in the tightest orbit 
between such a pair ever seen. New data from 
NASA's Chandra X-ray Observatory observed 

the fluctuating brightness of a white dwarf as 

it orbited a black hole in the globular cluster 

A7 Tucanae. They found that the star raced around 
the black hole once every 28 minutes at a 
probable orbital distance of only 2.5 times that 
between Earth and the Moon. 

“This white dwarf is so close to the black hole 
that material is being pulled away from the star 
and dumped onto a disc of matter around the black 
hole before falling in,” says Arash Bahramian 
from the University of Alberta. “Luckily for the 
star, we don’t think it will follow this path into 
oblivion, but instead will stay in orbit.” 
hitp://chandra.harvard.edu 


4 Material is being drawn off the white dwarf into the 
black hole, but it’s thought the star will survive all the same 


Rosetta reveals 67P's fluctuating face 


heating and cooling cycles led to weathering, where 
the structure of the comet weakened and fragmented. 
Combined with the sudden outflow of gas caused by 
subsurface ice boiling, this led to the sudden collapse 
of cliff walls at several locations across the comet. 


Six months after Rosetta finished its mission at 
comet 67P/Churyumov-Gerasimenko a new study 
has compiled two years’ worth of observations to 
reveal the comet’s changing landscape. 

“Monitoring the comet continuously as it traversed 
the inner Solar System gave us an unprecedented 
insight not only into how comets change when they 
travel close to the Sun, but also how fast these changes 
take place,” says Ramy El-Maarry, the University of 
Colorado astronomer who led the study. The 
changes were attributed to many causes. Continual 


As 67/P passed through perihelion it started to 
spin faster. It is thought that this increased stresses 
within the comet, causing great rifts to open up on 
the surface. Other changes appeared to be caused by 
sublimating water-ice. 
http://sci.esa.int/rosetta 
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Erosion and exhumation 
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The comet's evolved as it passed the Sun, with erosion, 
fractures and landslides all reshaping its surface 
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NEWS IN 
BRIEF 


DISTANT 


PLANET 
CHALLENGES 
THEORY 


There’s something odd 
about the Jupiter-like 
world HD 106906b: it 
appears to have formed 
unusually far away from 
its host star. The planet 
orbits its star at 650 AU, 
greatly separated from 
the inner disc of debris 
that our current ideas 
about planet formation 
say most planets coalesce 
out of. As HD 106906b 
isa mere 13 million years 
old, it gives researches 
a unique chance to 
study this odd planet 
during its infancy, and 
challenge our notions of 
how planets evolve. 


t 


NASA HIT BY 
BUDGET CUT 
NASA’s Asteroid Redirect 
Mission (ARM) has 
been cancelled after the 
Trump administration's 
latest budget cut the 
agency's funding by at 
least $185 million. The 
mission had planned to 
move a small asteroid 
into near-Earth-orbit to 
be visited by astronauts. 
“This doesn’t mean that 
the hard work of the 
teams already working 
on ARM will be lost,” 
says acting NASA 
administrator Robert 
Lightfoot. Several NASA 
Earth science programmes 
and the agency’s 

Office of Education 

will also be cut. 
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(chief among them Vera Rubin, who died last year). 
It’s remarkable because the speed of rotation depends 


Our experts examine the 
hottest new research 


on the total mass of stuff in the galaxy, and soa 
rotation curve that is flat in the outer edges of the 
system (rather than one which declines) is a sign 
that there is more matter there than we can see. In 


e 
D ite al re | r k m re | tte r c) ove r n other words, rotation curves provide a key piece of 


evidence supporting the idea that most of the 
t i | U : » Universe’s matter is in the form of dark matter. 
e ed r y Nn ive rse e This shouldn’t be something that changes with 
time; the mix of normal (what we call “baryonic’) 


One of our fundamental assumptions about matter and dark matter is expected to be set in the 


galaxies is being called into q uestion first few minutes after the Big Bang. So if we use modern 
telescopes — specifically the Very Large Telescope in 


Measuring the rotational Chile — to do for distant galaxies what Rubin and co 
speed of spiral galaxies is one did for local ones, we should expect the same result. 
‘of the best pieces of evidence Shockingly, this paper by Reinhard Genzel and 

we have for dark matter colleagues finds the opposite. After a steep rise in 
the centre, also seen in local systems, the rotation 
curves they measure start dropping, as if the density 
of matter decreases as you move farther from the 
centre. The differences are most stark when you 


look farthest away, suggesting dark matter just isn’t 
as important in the early Universe as it is today. 
That turns pretty much everything we think 
about galaxy formation on its head. Results from 
computer simulations (and some elegant physics) 
suggest that our baryonic Universe plays out upon 
a stage set by dark matter’s gravity. Genzel’s 
result flips that on his head; if it’s correct, it 
requires us to have a major rethink. 


new and controversial paper takes a 
crack at repeating one of astronomy’s 
iconic observations, not in the local 
Universe but in distant galaxies, 

which we see as they were when the Universe 

was just a few billion years old. 

In a spiral galaxy like the Milky Way, the stars, 

gas and dust all orbit the centre of the galaxy 

— we take about 225 million years to make a single 4s 

circuit. To make a rotation curve, you measure the 

speed with which material is moving as a function 

of distance from the centre. If you do that fora galaxy CHRIS LINTOTT is an 


and look a long way out from the centre, you'll find —_ astrophysicist and 
co-presenter of The Sky 


As a result, there has been a chorus of criticism 
levelled at it since it came out. The main argument 
is that normal matter — because it can cool —- should 
dominate in the centre anyway. If you don’t 
measure far enough away, even in local galaxies 


you'll see exactly this result, a small decline before 
the curve flattens out. So this paper has either 
overturned modern galaxy formation theory, or 
confirmed what we know about the centres of 
galaxies. The argument will continue! 


\ 


: CHRIS LINTOTT was reading... Strongly baryon- 
that the curve is flat and that the galaxy rotates at 


; ; at Night on BBC TV. dominated disc galaxies at the peak of galaxy 
the same speed, like spokes on a bicycle wheel. He isalse the-ditector formation ten billion years ago by R Genzel et al. 
This is a remarkable discovery, which probably of the Zooniverse project. Read it online at http://www.nature.com/nature/ 
® should have won those who made it a Noble Prize journal/v543/n7645/full/nature21685.html 
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NEWS IN 


Sham supernova uncovered BRIEF 


This fatal stellar explosion may not have been fatal after all 


A supposed supernova has recently been 
exposed as a potential imposter. The hoaxer, 
SN 2015bh in spiral galaxy NGC 2770, appeared 
to brighten very rapidly in April 2015, then 
slowly dimmed before flaring once more on 

16 May. Rather than tailing off, this second 
outburst increased in energy until it reached 

a peak on 24 May. 

Later study of archival data of NGC 2770 dating 
back to 1994 revealed that the star had had 
frequent minor eruptions for decades beforehand. 

“Tt seems we have encountered a new type 
of stellar event. Now we need to uncover the 
mechanism driving those events and find 
out why the observed cases show such a very 
similar behaviour,” says Christina Théne, a 
scientist from the Institute for Astrophysics 
of Andalucia. 
www.iaa.es/en 


SPACEX REUSE 
ROCKET 


SpaceX has successfully 
flown a Falcon 9 

rocket using a recycled 
section — a first-stage 
booster — for the first 
time. The booster is one 
of the most expensive 
parts of a rocket, and its 
use during the launch of 
a telecommunications 
satellite on 30 March 
marks a dramatic step 
towards the company’s 
goal of reducing the 
cost of spaceflight. 

The booster was first 
used 11 months ago; 
SpaceX CEO Elon Musk 
announced that the 
company’s next goal 
was to refly a stage 
within 24 hours. 


4 It seems that SN 2015bh in NGC 2770 has been 
erupting frequently for more than two decades 


Red Planet's resurrecting rings 


Mars may once have had rings and could have 
them again. Recent models by NASA researchers 

at the Jet Propulsion Laboratory have shown that 
material from a large impact could have launched 
enough material into space around Mars to encircle 
the planet, and that material within this ring may 
have clumped together into a moon. 

It could be that this process has happened 
several times over. The Martian moon Phobos is 
currently spiralling in towards the planet and in 
70 million years will pass the Roche limit, the point 
at which the planet’s gravity will tear it apart. The 
debris could create a new ring from which another 
moon would form. 
https://mars.nasa.gov 


LOOKING BACK THE SKY AT NIGHT 
24 April 1957 


Sixty years ago on 24 April 


LOST LUNAR 
PROBE FOUND 
NASA's interplanetary 
radar has found India’s 
Chandrayaan-1 in orbit 
around the Moon - eight 
years after it went missing. 
The probe, which last 
contacted Earth in 
2009, was found using 


a powerful beam of 


4 Phobos will one day break apart — possibly into a 
ring like this, which one day might form another Phobos 


depends on what I do during the 


m 


1957, the first ever episode 
of The Sky at Night aired, 
presented by Sir Patrick Moore. 
“| was staring at a television 
monitor,” Patrick recollected 
many years later. “On the 
screen appeared the words 
‘The Sky at Night: a regular 
monthly programme presented 
by Patrick Moore’. Then | saw 
myself on the monitor and a 
thought flashed through my 
mind; ‘My entire career 


next 20 minutes. 
The early programmes were all 
centred around a single topic, the 
first being comet Arend-Roland, 
which had been discovered on 
8 November the previous year 
and passed through perihelion a 
few weeks before. From there the 


show went from strength to strength, 


becoming the much-loved series it is 
today — you can read more about 
that in our special 60th-anniversary 
features starting on page 30. 


a Patrick waits for the cameras to 


start rolling on the first episode 


microwaves aimed at 
the Moon from the 
Goldstone Observatory, 
the reflections of which 
were picked up by the 
Green Bank Telescope. 
An object was seen 
crossing the beam 
every two hours and 
eight minutes, the 
same interval as 
Chandrayaan-1's last 
known orbital time. 
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Our experts examine the 
hottest new research 


In the eye of the beholder 


A good astro image should be able to 
convey the science behind the beauty 


The Orion Nebula showcases 
how ‘true’ colour can be open to 
interpretation. We're familiar 
with this pinker rendition, but 
through the eyepiece (inset) you 
may see it with a bluer cast 


ohn William Draper, an American 
chemist, took the first photograph of the 
Moon in 1840. Astrophotography has 
progressed in leaps and bounds since then, 
and especially in the past few decades. High-quality 
digital cameras are within the budget of amateur 
astronomers, as is incredibly powerful processing 
software that allows photographers to control and 
manipulate their images in far more complex ways 
than traditional darkroom techniques ever allowed. 
The internet has allowed these created images to 
proliferate with unimaginable speed. Gloriously 
colourful photos created by the likes of the Hubble 
Space Telescope are widely available, and these colour- 
composite images are crucial not just for astronomical 
research, but also for helping with public engagement 
and inspiring the next generation of stargazers. 

The problem, as Travis Rector at the University of 
Alaska Anchorage and his colleagues discuss in this 
paper, is that most astronomical objects are essentially 
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LEWIS DARTNELL is an 
astrobiology researcher 
at the University of 
Westminster and the 
author of The Knowledge: 
How to Rebuild our World 
from Scratch (www.the- 
knowledge.org) 


invisible to the human eye, and so trying to portray 
something “as it truly looks” doesn’t really have any 
meaning. Even ‘true colour’ is quite a slippery term 
when applied to faint astronomical objects. You 
may well create a colour composite image using 
three filters that roughly correspond to the three 
types of cones in our eyes (ie, red, green and blue), 
but the sensitivity of the human eye to colours varies 
with the intensity of the light, and so for faint objects 
even a ‘true colour’ photo may not match what you 
actually see with your eye down a telescope. For 
example, the Orion Nebula will look cyan through a 
telescope, because our eyes are more sensitive to the 
hydrogen-beta and doubly ionised oxygen (OIII) 
emissions than the red of hydrogen-alpha. 

We also subconsciously interpret colour to reveal 
information about the distances to different objects. 
On Earth, the scattering of light by air gives remote 
objects a bluey tint, which we use to judge distances 
—a far-off mountain, for example, will look bluer than 
a nearby building. The Apollo astronauts noticed 
that they had great difficulty judging the distances 


to mountains and hills in the airless environment 
of the lunar surface. And because of this effect, we 
naturally interpret depth in an astronomical image, 
but it’s all just an optical illusion. 

Rector gives lots of similar examples in this 
fascinating paper, which I would urge you to read 
for free online. But the bottom-line message is that 
within astrophotography it’s crucial to consider how 
an image will be interpreted by the viewer, and to 
try to avoid any misconceptions. The accompanying 
text describing the context of the image is often vital 
here. He also highlights the growing number of fake 
astronomical images proliferating on social media. 
One clear example of this might be a photoshopped 
image of a full Moon rising on the western horizon at 
sunset (take a moment to think about it). This is an 
obviously faked image if you know what youre looking 
at, but many photoshopped images can be much 
more subtle and difficult to spot. So keep your eyes, 
and your minds, open! 


LEWIS DARTNELL was reading... The Aesthetics of 
Astrophysics: How to Make Appealing Color-Composite 


Images that Convey the Science by Travis A Rector et al. 
Read it online at https://arxiv.org/abs/1703.00490 
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by phone or Live Chat 
1400 and 2400 GMT 
08-800-8989-0123 


FREE SHIPPING on order of £100 or more 


Economy Shipping. Some exclusions apply. 
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Orion® Telescope 
Observer's Guide 


| #51437 £19 


Everything for the Amateur Astronomer 


Orion® GrandView™ Vari-Angle 
20-60x60mm Zoom Spotting Scope 


#40908 £296 


Orion® GrandView™ Vari-Angle 
20-60x80mm Zoom Spotting Scope 


#40909 £443 


~=5 & BUUINOO G UL A R’S 


OR £7” FLAT-RATE SHIPPING 


No minimum order. Some exclusions apply. 
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Orion® 6" f/4 Newtonian 


Orion® 30mm Ultra-Mini 


Orion® SteadyPix™ EZ Astrograph Reflector Guide Scope 
Smartphone Photo Adapter Telescope #52053 £146 
#5347 £83 #10269 £394 


Orion® StarShoot™ 
AutoGuider Pro & 30mm Ultra 
Mini Guide Scope 
#20704 £522 


Orion® 1.25" Twist-Tight 
Dielectric Mirror Star Diagonal 
#40901 £126 


Orion® 2" Twist-Tight Dielectric 
Mirror Star Diagonal 
#40902 £199 


Orion® 60mm Multi-Use 
Guide Scope with Helical Focuser 


#13008 £199 


Trust 


Proven reputation for 
innovation, 
dependability and service... 
for over 41 years! 


Superior Value 


High quality products at 
affordable prices 


Wide Selection 


Extensive assortment of 
award winning 
Orion brand products and 
solutions 


Customer Support 
Orion products are also 
available through select 
authorised dealers able to 
offer professional advice and 
post-purchase support 


Retail prices shown are current 


as of 20/03/17 from Orion. 
Product prices include VAT. 
Prices are subject to change 
without notice. Please 
check OrionTelescopes. 
co.uk for the most current 
pricing. Dealer pricing and/or 
promotions may vary. 


ORION 
AUTHORISED 
DEALER 


Telescope House 
Edenbridge, Kent 
01342 837 098 
sales@telescopehouse.com 
www.telescopehouse.com 


Orion® StarSeeker™ 
IV 130mm GoTo- 
Reflector Telescope 


#13160 £401 


Orion® Mini Giant 15x63 
Astronomy Binoculars 


#9466 £236 


Orion® Atlas™ 8 EQ-G Reflector 
Telescope with GoTo Controller 


#24732 £1,632 


Orion Telescopes & Binoculars now accepts 
the following payment options: 


¢ - Orion® StarSeeker™ 
Pcie 


\ \ IV 127mm GoTo 


\ Reflector Telescope 
#13163 £480 

Orion® Atlas™ Pro AZ/EQ-G 

Computerized GoTo Mount 


#10010 £1,832 


Orion® 8” f/8 Ritchey-Chretien 
Astrograph Telescope 


#8267 £950 \ 


Orion® StarSeeker™ 
IV 150mm GoTo 
Reflector Telescope 


, #13161 £473 
Orion® StarShoot™ G3 Deep Space 


Color/Mono Imaging Camera 
#53082, 53083 £398 


Orion® XT6 Classic 
Dobsonian Telescope Kit 


#20557 £288 


Orion® SkyQuest™ XT10g 
Computerized GoTo Dobsonian 


#10135 £1,123 


Orion® SkyQuest™ XT8 PLUS 
Dobsonian Reflector Telescope 


#8974 £432 


OrionTelescopes.co.uk 


Shopping has never been easier. 


To learn more about Orion products and see a larger assortment, 
please check out the digital eCatalogs on our website! 


Orion® Monster Parallelogram 
Binocular Mount & Tripod 


#5752 £452 


IN 2008, THE KAF-8300 SMP SENSOR STARTED A REVOLUTION 
IN LOW COST, HIGH RESOLUTION ASTROPHOTOGRAPHY. 
NOW IT HAS A SUCCESSOR... 


The KAF-16200 boasts nearly twice the + 
. number of pixels as the KAF-8300 on an | 
APS-H size sensor with a 35mm diagonal. 


This means that the incredible increase in resolution — 
doesn’t come .at the cost of smaller, less sensitive 
pixels as it sometimes does. In fact, the pixels on this 
new sensor are actually slightly larger at 6pm 
compared to the KAF-8300’s 5.4um. Full well depth 
has. also been significantly increased to allow us to 
capture accurate star colours and faint details all in the 
same shot. 


But despite its increase in size, the sensor isn’t so large 
as to require specialist astrograph telescopes. From 
shorter refractors giving incredible widefield views 
right through to longer focal lengths, the KAF-16200 
and it’s 64m pixels are a great match fora huge range 
_ Of scopes. It can also use 2” mounted filters to add 
LRGB or narrowband data to your images. 


Atik is delighted to announce the Atik 16200 camera. ‘ 
that pairs this incredible new sensor with all the great 
features you’ve come to expect from an Atik Camera. 
With class-leading electronics providing very low read 
noise, powerful cooling to a maximum -50°C delta, a 
compact curtain shutter, and an on-axis sensor foreasy _ 
balancing, it’s our signature blend of form «and 
function. And of course, you also have access to our 
powerful and intuitive software as well as our pérsonal 
Atik support. 


LET THE SECOND 
J+ REVOLUTION BEGIN 


Fr. 


Photo credit: Vince Bygrave 


Atik Cameras are available from 
most major astronomy retailers. 


For more information visit 
www.atik-cameras.com 
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What's on 


Our pick of the best events from around the UK 
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4 There'll be plenty of opportunities to get hands-on with a telescope at the festival 
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Cardiff Astronomy Festival 


National Museum Cardiff, 6 May, 10am to 4pm 


Join Cardiff Astronomical Society for a 
day of family-friendly events aimed at 
introducing visitors young and old to the 
wonders of the cosmos. 

Take a tour of the Solar System with 
Techniquest’s portable planetarium, or 
explore the Universe with AstroCymru’s 
3D cinema shows. The museum's meteorite 
collection will be on display, featuring 
an impact simulator that shows the 
damage that can be caused by massive 
space rocks striking Earth's surface. Do 
you have your own meteorite sample at 
home? Bring it on the day and the 
museum's scientists will identify it for you. 

Learn about the history of astronomy, 
from Galileo and Newton's early telescopes 


BEHIND THE SCENES 


to the mammoth, modern instruments 
helping astronomers uncover the secrets 
of the early Universe. And if you are 
already a practical astronomer, members 
of Cardiff Astronomical Society will be 
on hand to offer tips and advice to 
improve your observing. 

Dark Skies Wales will be present to 
inspire young astronomers and promote 
the incredible darkness of Welsh skies, 
while the Faulkes Telescope Project will 
reveal how their network of online 
robotic telescopes enables astronomers 
to observe online from the comfort of 
their own homes. The event is free to 
enter and is suitable for all ages. 
www.museum.wales/cardiff 


THE SKY AT NIGHT RETURNS IN JUNE 


The show takes a break in May, but its 
archive is waiting to be explored 


Following April’s hour-long 
60th-anniversary special, The Sky 
at Night will be taking a break for 
the month of May, returning to 
our screens as normal in June. 
Keep up to date with the latest 
programme news and access past 
episodes, video clips and practical 
guides from the archive at bbc.co. 
uk/skyatnight. Follow the team on 
Twitter via @BBCStargazing. 


*Check www.bbc.co.uk/skyatnight 
for subsequent repeat times 


WHAT'S ON MAY 19 


Solar Observing Saturdays 


Keele Observatory, Keele University, Stoke-on-Trent, 
throughout May, 1-3pm 


Keele Observatory 
will be holding a 
public solar observing 
session every Saturday 
afternoon in May. Use 
the observatory’s 
specially designed 
solar telescope to 
safely view our closest 
star close up! The 
sessions are free to attend, and in the event of bad 
weather a tour of the facility will take place, with the 
chance to meet Keele’s resident astronomers. 
www.keele.ac.uk/observatory 


ESA's Space Science and 
Exploration Missions 


The Geological Society Lecture Theatre, Burlington 
House, London, 9 May, 1pm and 6pm. 


Prof Mark McCaughrean, 
senior science advisor in 
ESA's Directorate of 
Science, presents the 
results from the space 
agency's biggest 
missions to the Royal 
Astronomical Society 

— including those from Rosetta, ExoMars and the LISA 
Pathfinder gravitational wave experiment. The lecture 
is free, but booking is required. 

www.ras.org.uk 


Venus: Heavenly Body 


or Vision of Hell? 


John Anderson Building, University of Strathclyde, 
Glasgow, 18 May, 7.30pm 


Venus’s cloudy veil hides a 
hellish world of heat, acid rain 
and active volcanoes. It has 
been a source of fascination 
for millennia, but has been 
overshadowed by amazing 
images of Mars, Saturn and 
Jupiter. Dr Simon Cuthbert of 
the University of The West of 
Scotland will uncover Venus’s inner workings and history, 
arguing that it is worthy of more attention. Entry is free. 
www.theasg.org.uk 


Visit our website at www. What's on 
skyatnightmagazine.com/ 

whats-on for the full list of 

this month’s events from 

around the country. 


To ensure that your talks, 
observing evenings and star 
parties are included, please 
submit your event by filling 
in the submission form at the 
bottom of the page. 
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Experience the Wonders 
of the Hubble Telescope 


For more than 20 years, the Hubble Space Telescope has been amassing 
discoveries that rival those of history’s greatest scientists and explorers, 
making it the most important—and most productive—scientific 
instrument ever built. 


Experiencing Hubble: Understanding the Greatest Images of the 
Universe is an unforgettable visual feast of carefully chosen images taken 
by this fascinating telescope. Noted astronomer and award-winning 
Professor David M. Meyer’s 12 spectacularly illustrated lectures take you 
on a dazzling voyage of discovery that will delight your eyes, feed your 
imagination, and unlock new secrets of the cosmos. 


Offer expires 20/05/17 
THEGREATCOURSES.CO.UK/4SAN 
0800 298 9796 


LECTURE TITLES 

1. The Rationale for a Space Telescope 

2. Comet Shoemaker-Levy 9 and Jupiter 

3. The Sagittarius Star Cloud 

4. The Star Factory inside the Eagle Nebula 
5. The Cat’s Eye Nebula—A Stellar Demise 


6. The Crab Nebula— 
A Supernova’s Aftermath 


7. The Sombrero Galaxy— 
An Island Universe 


8. Hubble’s View of Galaxies Near and Far 


9. The Antennae Galaxies— 
A Cosmic Collision 


10. Abell 2218—A Massive Gravitational Lens 
11. The Hubble Ultra Deep Field 


12. Hubble’s Legacy and Beyond 


Experiencing Hubble: Understanding the 
Greatest Images of the Universe 
Course no. 1884 | 12 lectures (30 minutes/lecture) 


SAVE £18 


DVD £29:99 


+£2.99 Postage and Packing 


Priority Code: 143112 


For over 25 years, The Great Courses has 

brought the world’s foremost educators to 

millions who want to go deeper into the subjects 
that matter most. No exams. No homework. 

Just a world of knowledge available any time, 
anywhere. Download or stream to your laptop 

or PC, or use our free apps for iPad, iPhone, 
Android, or Kindle Fire. Over 600 courses 
available at www.TheGreatCourses.co.uk. 

The Great Courses®, 2nd Floor, Mander House, Mander Centre 


Wolverhampton, WV13NH. Terms and conditions 
apply. See www.TheGreatCourses.co.uk for details. 


MAIN ILLUSTRATION: MARK GARLICK, SPACECRAFT: PAUL WOOTTON, PHOTO: EMMA SAMMS. 


EXOPLANET EXCURSIONS MAY 21 


JON CULSHAW’S 


"EX. PLANET 
& EXCURSIONS 


Jon stops in on one of the most exciting members of the TRAPPIST-1 system 


n February 2017, astronomers 
announced a brilliant discovery, 
the TRAPPIST-1 system — one of 
the most significant exoplanetary 
finds of recent years. 

At 39 lightyears away in the constellation 
of Aquarius, it’s pleasing to think that the 
light from TRAPPIST-1 reaching Earth 
now began its journey around the time 
‘Summer Nights’ from Grease was Number 1. 
It is a very cool dwarf star about the size 
of Jupiter. You’d need a large telescope to 
see it from Earth, as it has an apparent 
magnitude of +18.8. Stars like TRAPPIST-1 
can live for quite inconceivably long 
periods of time; 12 trillion years perhaps. 
This gently crimson entity will continue 
its serene existence long after many stars 
in the Milky Way have died. 

The planets around TRAPPIST-1 vary 
in size between that of Earth and Mars; 
TRAPPIST-1f, at the centre of the 
habitable zone, is where I’ve guided the 
Perihelion to make observations. This 
world is about 0.68 Earth masses and 
orbits very close to its parent red d 


completing a single orbital journey in 
9.2 days. Steadying the Perihelion about 
30m above TRAPPIST-1f’s eerily still sea 
gives us one of the most beautiful sights 
ever made on our exoplanet excursions. 

TRAPPIST-1f is a tidally locked world; 
I’m positioned so its star is hovering low 
in this alien sky. This zone of a permanent 
sunset could be the most peaceful part of 
the Universe it’s possible to experience. 
The soft redness of the starlight, reflected 
by acuriously pulsing sea surrounded by 
hills resembling quartz, is a hypnotic and 
beguiling paradise. This place has a 
strange ‘afterlife’ feeling about it. 

A beautiful feature is the view of the 
neighbouring planets. These aren’t 
points of light in the way we see Venus, 

_ Mars and Jupiter. Here the view of the 
"sibling planets is big, similar to how 
we see the Moon. Seas and zones of 
green, turquoise and bronze are vividly 
visible. It’s amazing to study them 
through a 7-inch reflector. A gifted 
her could put t er a catalogue 


There are some very odd and inexplicable 
sounds emanating in the distance to go 
with the serene view. These low drones, 
lasting for roughly two seconds, sound 
like the bottom notes of a pipe organ, and 
come in bursts of three. Alongside these 
are softer calls which sound like a cross 
between a Trimphone and a kookaburra. 
Goodness only knows what these mighty 
strange noises could be. 

This is a desperately beautiful system, 
with landscapes resembling the sort I used 
to draw with felt tip pens. It’s charming 
how close this family of planets are to each 
other and how closely they orbit their 
star — like the astronomical equivalent 
of a mother duck and her ducklings. 

The discovery of so many terrestrial 
worlds with life-supporting conditions 
so near to each other is as important as it 
is amazing: evidence that reinforces our 
hope that planets similar to Earth exist 
in abundance throughout the Universe. 


Jon Culshaw is a comedian, impressionist 
and guest on The Sky at Night 
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PHILIP’S The ‘Message of the 
Month’ writer will 

receive four top titles courtesy of 
astronomy publisher Philips: Robin 
Scagell’s Complete Guide fo Stargazing, 
Sir Patrick Moore’s The Night Sky, Robin 
Scagell and David Frydman’s Stargazing 
with Binoculars and Heather Couper and 
Nigel Henbest’s Stargazing 2017. 


Tales from 


THE EYEPIECE 


Stories and strange tales from the world 
of amateur astronomy by Jonathan Powell 


This incident took place back in March 
2015 whilst observing the partial solar 
eclipse from a car park in Cardiff. 
Amongst a number of passers-by 

who joined a small gathering of 
observers to watch the eclipse were 
two workmen, who also happened 

to have a welder’s mask in their van. 
With great excitement, it became 
apparent that with the welder’s mask, 
a lot more people could now look at 
the partial eclipse as it made for a 
perfect piece of viewing equipment. 
One of the workmen, who seemed to 
take centre stage, stopped a young 
man and asked if he’d like a look at the 
eclipse through the mask. The young 
fellow replied, “Oh yeah, the eclipse 
of the Sun... | thought that was tonight!” 


Jonathan 
Powell is the 
astronomy 
correspondent 
for the South 
Wales Argus 


Don managed to capture 
the structures of the ISS in 
brilliant detail 


Snapshots of the space station 


I was very interested to read the article by 
Thierry Legault on imaging the International 
Space Station in March’s magazine as it 
was seeing his pictures a few years ago that 
inspired me to try to get my own images. 

I thought you might like to see the ISS 
images that I captured with a ZWO ASI120 
colour CMOS camera and a Celestron 
C9.25 telescope from my back garden in 
Surrey. The telescope was hand guided and 
I used a right-angled finder with a double 


© Tweets 


= Aaron Crowe 
@A_Cro @ Mar 24 
Clear skies, Milky way & light 
pollution. #northwales 
#snowdonia #FindYourEpic 
@DerekTheWeather 
@BBCStargazing @skyatnightmag 
@BBCWales 
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crosshair that I had converted myself. 

I found that with a single crosshair, when 
the ISS was in the middle you could 

not actually see it — it was much better 
with the double as it is framed in a box. 
I’m very pleased with the amount of detail 
I managed to capture and the way the 
orientation changes as the ISS passes 
over. My wife says ’'m obsessed with 

the ISS — she might be right! Thanks 

for a great magazine. 

Don Thomas, via email 


Obsession is no bad thing, Don, especially 
when it helps you produce stunning images 


like this. Well done! -— Ed 


os = 
Calling the shots 
My neighbour saw me struggling to take 


pictures on my phone while holding it up 
to my telescope. So we got our heads 


© Tweets 


Damien Weatherley 
x @Damien_Wev ® Mar 22 
® | was just going to tweet that 


| am now imaging for the first 
time in months. But the clouds 
of doom have come over just 
as | test shoot :( 


together and made this jig to hold my phone 
steady. I’ve got it set up so the camera is voice 
controlled; all I have to say is “shoot” and 
itll take the picture for me. It's brilliant. 
Peter Loft, Hull 


That’s inspired Peter, what a handy jig, 
and the voice control is a great idea!- Ed 


Did Earth migrate? 


Among the inner planets of the Solar 
System, Earth is unique in having a large 
amount of water and also a thick 
atmosphere whose chief component is 
nitrogen. This combination of water and 
nitrogen is not found on Mercury, Venus 
or Mars — but is found on some of the 
moons of the outer planets. Is it possible 


SOCIETY in 


The delegates 
enjoyed talks at 
the BAA workshop 


On Saturday 11 March, Mexborough & 
Swinton Astronomical Society had the 
pleasure of hosting a British Astronomical 
Association Back 2 Basics workshop at 
Swinton Masonic Hall in South Yorkshire. 
Booking had been slow and our 
members had appeared a little reluctant 
to start putting displays together, but 
confidence was restored when we received 


that Earth was originally formed in the 
outer regions of the Solar System and, 
during its early chaotic years, moved to its 
present position? If during this time it had 
adopted a highly eccentric orbit taking it 
from the inner to the outer parts of the 
Solar System, it might explain the 'Snowball 
Earth' phenomenon that some geologists 
believe happened at least once over 650 
million years ago. 

Bill Roberts, via email 


While the gas giants are thought to have 
jostled into position in the early Solar 
System, Earth is tiny by comparison. 

If it had formed farther out, it would 
have been snatched up as a moon, 
crashed into Jupiter or thrown out of 
the neighbourhood entirely! - Ed 


© Tweets 


Pete Collins 
@diamondskies99 © Mar 17 
Turn left at Orion! #HeatonPark 


#Manchester @skyatnightmag 
@BBCStargazing @MENnewsdesk 
@GranadaReports 


focus 


confirmation of 55 delegates and speakers. 
Everything was prepared and the 
programme looked great. 

The day began with BAA president 
Dr Jeremy Shears welcoming the delegates, 
before the workshops got started. 
Workshop themes covered books and 
equipment for beginners, lunar and 
planetary observing, radio astronomy, 
astro imaging and a history of our 
astronomical society. 

While it was a shame that we did 
not attract the interest of any younger 
astronomers, a good day was had by all 
who attended. We may even volunteer 
to hold such an event again in the future. 
| must also not forget the excellent catering 
by Sarah Woodhouse, who kept everyone 
well fed and watered all day long. 
Steve Taylor - Mexborough & Swinton 
Astronomical Society 


ee ee 


INTERACTIVE MAY 23 


Meanwhile on 
FACEBOOK... 


WE ASKED: Have you ever stargazed from the 
southern hemisphere? How did it compare to 
the northern? 


Paul Shiels 

| was lucky enough to go to Warrumbungles 
in 2004. Stayed there for three days. The 
night sky was breathtaking. You didn't need 
a telescope to see the beauty of the Milky 
Way. The icing on the cake was seeing 
Alpha Centauri and splitting it to see Alpha 
Centauri B through a telescope. 


Niamh Collins 

| remember getting collected in Sydney and 
heading straight for a beach. When it got 
dark and | looked up | felt like | had 
discovered a new colour. | couldn't believe my 
eyes. | knew the stars were different but the 
southern sky has so much personality! It 
wasn't just stars. | have always loved the night 
sky and knew some northern constellations 
but looking skyward there was like 
discovering a new floor in your house, with a 
pool and a games room and cinema! New 
stars! New shapes! New relationship with the 
sky altogether! And standing in the desert 
hundreds of miles from civilisation and seeing 
fat shiny stars dripping right down to the 
horizon was an unforgettable experience. 


Rafael Compassi 

| live in the southern hemisphere; the sight 
of the Milky Way core at the zenith on a 
dark site is stunning. 


Steve Harbinson 

Did some spectacular stargazing in 
South Africa on a working ostrich farm, 
our host was a passionate amateur 
astronomer, located in the Swartberg 
mountains in the middle of nowhere was 
spectacular, just seeing the Southern 
Cross was enough for me. 


© Tweets 


Chris Ridge 
@chrisridge * Mar 16 
Wonderful to meet sky at night 


presenter @skyatnightmag and 
@cakesmyth at the wonderful @ 
BigBangFair with @snowy_ 
lwillacy @airproducts 
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Hotshots 


This month's pick of your very best astrophotos 


Agallery 
containing these 
and more of your 
stunning images 


[irs eae 


A The Seagull Nebula 


MARIUSZ SZYMASZEK, CRAWLEY, WEST SUSSEX, 26 FEBRUARY 2017 


Mariusz says: “Last winter 
wasn’t very kind to 
astrophotographers in 
southern areas of the UK. 
With fewer opportunities 
because of the conditions 
By during those cold 

=) nights, planning was key. 
I recently modified my camera and wanted to 
see if it could register more nebulosity from 
objects like this. | feel it turned out very 

well with just one hour of exposure.” 


skyatnightmagazine.com 2017 


Equipment: Modified Sony a7S camera, 
Evostar 80ED Pro refractor, Sky-Watcher 
HEQ5 Pro SynScan mount, Optolong L-PRO 
MAX luminosity filter. 


BBC Sky at Night Magazine says: “This is 
among the best images of the nebula we have 
ever seen. The figure of the ‘seagull’ is clearly 
defined, but more impressive is the seeming 
eternity of stars and galaxies that Mariusz 
has also managed to capture, especially given 
the terrible UK weather this winter.” 


About Mariusz: “I had been interested in 
photography for more than 20 years before 

| began taking astrophotos. In the beginning, 
using analogue cameras, it was almost 
impossible, but about five years ago | started 
capturing simple night-sky shots with a DSLR. 

It is always a pleasure for me to see myriad 
stars, the Milky Way, surrounding galaxies and 
nebulae, knowing that our planet is an important 
part of this creation. I'm always moving 
towards more difficult objects in the night sky 
and pushing my cameras to the limits.” 


The Orion Nebula > 


TOM BISHTON, GOLD COAST HINTERLAND, 


AUSTRALIA, 25 FEBRUARY 2017 


Tom says: “My aim was to 
capture the fainter details around 
the nebula. The night started out 
clear, but clouds soon started to 

. roll over. | lost my guide star 
several times and there was a storm raging 
in the distance. | was left with just 25 minutes 
of data, but after stacking and processing 
| ended up with a good photo.” 


Equipment: Modified Canon EOS 600D DSLR 
camera, Sky-Watcher Black Diamond 120ED 
refractor, Sky-Watcher AZ-EQ6 GT mount. 


A Jupiter 


AVANI SOARES, CANOAS, BRAZIL, 
7 MARCH 2017 


>] Avani says: “Jupiter has always 
been my favorite planet; the 
dynamics of its ever-changing 
atmosphere make it an extremely 
interesting target. Luckily | have 
a well-equipped observatory, so its capture 
does not involve much difficulty, as long as 
the seeing is good!” 


Equipment: ZWO ASI224MC camera, 
Celestron C14 Edge HD telescope. 


HOTSHOTS MAY 27 


< Crater 
Plato region 


RALPH SMYTH, 
LISBURN, 
COUNTY ANTRIM, 
5 FEBRUARY 2017 


days old, the waxing 
Moon was begging 
to be imaged!” 


Equipment: ZWO 
ASI 290MM CMOS 
camera, Celestron C8 
Schmidt-Cassegrain, 
Sky-Watcher HEQ5 
Pro SynScan mount. 


> Comet 
A5P/Honda- 
Mrkos= 
Pajdusakova 


ALESSIO VACCARO, 
CEFALU, ITALY, 
9 FEBRUARY 2017 


Alessio 
says: 
“When 
you point 
your 
telescope at a comet, 
you never know what 
you are going to see, 
which is why | love photographing them! Just a month after the perihelion passage, the image 
shows the comet having already lost its beautiful tail and exhibiting only its green coma.” 


Equipment: Canon EOS 60D DSLR camera, TS Photoline 3-inch triplet apo refractor, Sky-Watcher 
HEQ5 Pro SynScan mount. 
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Vv The Moon 


JULIANNA ROTONDI, MELBOURNE, AUSTRALIA, 18 MARCH 2017 


| Julianna says: “I think the Moon is a fascinating and 
mesmerising satellite. I'd been taking photos of it over 
a period of a few mornings, and managed fo capture 
this one from my backyard on a clear Saturday.” 


. - 


A The Cone Nebula and Christmas 
Tree Cluster 


SIMON TODD, HAYWARDS HEATH, 18 FEBRUARY 2017 


Simon says: “I have imaged the Christmas Tree Cluster and 
the Cone Nebula in RGB before, but | know the area is rich 
in gas clouds, which is why | decided to image them in 
narrowband this time round.” 


Equipment: Atik 383L+ mono CCD camera, Sky-Watcher Quattro 8-CF 
Newtonian, Sky-Watcher EQ8 Pro equatorial mount. 


<The 
Carina 
Nebula 


RAFAEL COMPASSI, 
PRESIDENTE LUCENA, 
BRAZIL, 

27 FEBRUARY 2017 


Rafael 
says: 
“Eta 
Carina 
has a 
convenient position 
in the sky, rising well 
above the dome of 
light pollution from 
nearby cities, and is 
full of nebulosity to 
test for sensor 
sensitivity. | wonder 
what could | do with 
a dedicated mono 
cooled CCD or CMOS 
camera!” 


Equipment: Modified 
Canon EOS Rebel Tli 
DSLR camera, 
Sky-Watcher 200P 
8-inch Dobsonian. 
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The Rosette 
Nebula — 


IAN DUNBAR, 
WEST MIDLANDS, -” 
15 MARCH 2017 ~ 


lan says: 

“Lwas , 

| searching for 

targets to 

image from | 
my light-polluted garden in 
the West Midlands and 

_ [kept coming across 

. amazing narrowband 
images of this stunning 
object. | gathered Ha and 
Olll data over several . . * 
nights and, as | have fo set 
up each evehing, | started . 
this project using Sequence 
Generator Pro to ensure 
| had perfect framing 
everytime.” 


i Equipment: Atik 460EX 
mono CCD camera, 
Takahashi FSQ-85ED apo 
refractor, Sky-Watcher 
AZ-EQ6 GT mount. 


< LDN 1188 


GORDON WRIGHT, SCOTTISH BORDERS, 
26/28 FEBRUARY 2017 


Gordon says: “I have an 
interest in dark nebulae; 
however when looking at 

the sub-frames while capturing 
LDN 1188 | thought there 
wasn’t much there, so | took fewer frames 
than originally intended. It was only 

when | started to process it | realised 

there was a lot going on.” 


Equipment: Moravian Instruments G3-11000 
mono CCD camera with TEC 140 triplet apo 
refractor, Moravian Instruments G2-8300 
mono CCD camera with Vixen VSD 100 
astrograph, Mesu-Optics Mesu Mount 200. 


ENTER TO WIN A PRIZE! 


ALTA | cK € AST < ©) We've teamed up with Altair Astro UK to offer the winner of 


next month’s Hotshots a Pegasus Dew Zap V2 dual-channel 
dew controller. The device is powerful enough to clear dew even from telescopes with large lenses, leaving 
you free to get on with your observing or imaging session. www.altairastro.com ¢ 01263 731505 


“, 
f/ 
T 


Submit your pictures via www.skyatnightmagazine.com/astrophotography/gallery or email 
hotshots @skyatnightmagazine.com. T&Cs: www.immediate.co.uk/terms-and-conditions 


skyatnightmagazine.com 2017 


BBC, NASA/SWIFT X 2, ESA/ATG MEDIALAB, 


In April the programme celebrates its diamond 
anniversary, 60 years since its first broadcast in 1957 


The Sky at Night is a show like no other. It has 
chronicled the progress of scientists and 
engineers for six decades, since the cameras 
first brought presenter Patrick Moore to the 
small screen on the evening of Wednesday 24 
April 1957. Ever since, The Sky at Night has 
gone on to bring every key space mission to 
the public eye. From the Apollo Moon 
landings and the Voyager probes’ travels 
through the outer Solar System to the launch 
of the Hubble Space Telescope and arrival of 
the New Horizons mission at Pluto, The Sky at 
Night has been there throughout. 

For five and a half of those six decades, the 
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Making The 

Sky at Night 

Sky at Night producer Michael 
Lachmann reveals what it’s 

like to create episodes of the 
storied programme. 


32 


60 years of space 
and astronomy 

Chris Lintott and Pete Lawrence 
look back at the pivotal moments 


covered by the show and 
advances in amateur astronomy. 


show was presented by the renowned Patrick 
Moore. By the 1970s he was established as 
the popular face of astronomy, his eccentric 
enthusiasm known to millions through his 
appearances on prime-time shows such as 
Morecambe and Wise, Blankety Blank and, 
latterly, GamesMaster. But it was his role as 
presenter of The Sky at Night that set a world 
record, and for which he was recognised for 
services to the popularisation of science with 
a knighthood in 2001, the same year that he 


received a BAFTA for services to broadcasting. 


Over the years many of the world’s leading 
astronomers have appeared on the show, 


Contents 
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The Sky at Night at 60: 
the presenters’ view 
Presenters Chris Lintott and 
Maggie Aderin-Pocock give their 
views on celebrating The Sky 

at Night's diamond anniversary. 


including Fred Hoyle, Carl Sagan and Stephen 
Hawking. Other guests have included 
Wernher von Braun, Neil Armstrong and 
Arthur C Clarke. Equally impressive is the 
show’s true legacy, the scientists and 
astronomers at work today who cite watching 
The Sky at Night as the first inspiration into a 
career in the sciences. 

Today, The Sky at Night continues that 
legacy, bringing the latest in space science 
exploration and discovery to viewers at home 
every month. On the following pages the 
team behind the show celebrate the 
achievement of 60 years with us. 


AO 


A tribute to Sir 
Patrick Moore 

Queen guitarist and astronomer 
Dr Brian May remembers his 


friend, the inimitable presenter 


of The Sky at Night. 
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MAKING 


The Sky at Night 


It's a unique privilege to create a show with such a rich scientific 
heritage, says The Sky at Night's current producer Michael Lachmann 


love making The Sky at Night, it’s a unique 
job. On the one hand, it’s a tiny show; we 
have a small team, just two full time staff, 
who make one show a month on a small 
budget. On the other hand, it is a huge programme, 
one of the oldest and most loved names on 
television. Stewarding it into its next 60 years 
is a daunting responsibility, but one which 
comes with huge advantages. 

It certainly helps that we’re living in a golden 
age of discovery. Over the past two or three years 
we have been able to report on groundbreaking 
missions and discoveries on an almost monthly 
basis. There have been quests to land on comets 
and skim over Jupiter’s atmosphere; we’ve watched 
the first flyby past Pluto and seen the detection of 
gravitational waves; and we are finding new planets 
everywhere — a potential ninth planet in our own 
Solar System and an ever-increasing number of 
Earth-like exoplanets orbiting other stars. And 
because of The Sky at Night’s long history and 
reputation we have been allowed behind the scenes 
to tell all these stories and many more. 


Aname respected everywhere 
I have worked on many programmes over the years 
— but none that have the power to open doors that 
The Sky at Night does. Iam constantly surprised at 
the lengths to which individual astronomers and 


institutions will go to help us make the programmes. 


Last summer we made an episode in which 
we wanted as many telescopes as possible to 
photograph the Whirlpool Galaxy, M51. As well 
as amateur astronomers around the world we 


The team’s shots of M51, 
imaged in ultraviolet 
and infrared 


ABOUT THE WRITER 
Award-winning 
writer, producer 

and director Michael 
Lachmann is the 
series producer of 
The Sky at Night. 
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Watch the 60th 
anniversary 
Sky at Night 

Watch an 

hour-long 

| special 

celebrating the 
show’s diamond 
anniversary on 
Sunday 23 April at 
10pm on BBC Four. 
It’s repeated on 
Thursday 27 April at 
7.30pm, also on BBC 
Four. Check www. 
bbc.co.uk/skyatnight 
for subsequent 
repeat times 


Chris and Matt watch the fin 
moments of the Rosetta mission, 
as the probe crashed into 67P 


soon had professional telescopes in Hawaii and 
the Canary Islands lined up to capture images 
for us. But what we really wanted was for a space 
telescope to join in — to image the galaxy in the 
X-ray and ultraviolet wavelengths that don’t 
make it to the surface of Earth. We canvassed the 
opinion of various astronomers: “No chance,” was 
their universal reply, but we asked NASA anyway. 
Hubble, Spitzer and Chandra were busy — but the 
Swift Space Telescope found time in its observing 
schedule to take some images — shown right. 

A few months later we were behind the scenes at 
ESA in Darmstadt, along with the world’s media, as 
the Rosetta mission came to an end. Amidst all the 
drama of the mission and the clamour for interviews, 
ESA's project scientist Matt Taylor opted to spend the 
last few minutes of the mission sitting with Chris 
Lintott in front of our cameras. Watching their 
reaction as the spacecraft crashed onto the surface 
of comet 67 and the signal from Rosetta flat-lined 
on the screen in front of us was genuinely moving. 

It’s that privileged access that we want to share 
with The Sky at Night audience as we move into 
the show’s seventh decade. @ 
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As The Sky at Night enters its 60th year, Chris Lintott and Pete Lawrence 
look back on some of the biggest space missions the show has covered and 
how the tools of amateur astronomy have changed over six decades 


he Sky at Night famously 
predates the Space Age, with the 


first programme broadcast six 


co-presenter of The 
Sky at Night on BBC 


of citizen science 
project Galaxy Zoo. 


ABOUT THE WRITER 
Dr Chris Lintott is the 


Four, and co-founder 


skyatnightmagazine.com 2017 


months before Sputnik shocked 

the world. That first programme, 
broadcast on 24 April 1957, looked at 
the recently discovered Comet Arend- 
Roland. Less than six months later, 
the launch of Sputnik 1 on 4 October 
1957 ushered in the dawn of a new era. 
Since then the programme has been 
inextricably linked with humankind’s 
journeys into space. The story of our 
exploration of the Solar System has 


scattered indelible milestones across 
the show’s 60 years, here are some 
of my favourites. 


~ 
ABOUT THE WRITER 
Pete Lawrence is 

an expert astronomer 
and aclose friend of 
Patrick's. He crafts 

the Sky Guide for 

us each month. 
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Mariner 4 at 


Mars | 


Programme: 105 

Title: Mars in shot 
Aired: 20 August 1965 
It’s hard to remember now how little was known about the Solar 
System in the late 1950s and early 1960s, but even the blurry images 
sent back by the first successful probe to Mars, Mariner 4, were 
exciting. They were, of course, shown on the show, and Patrick 
and his guests described the presence of craters, indicating an old 
surface, and the not unsurprising yet still disappointing lack of 
vegetation. This show set the template for future space probe 
encounters: exciting images, confused experts and a sense that 

Programme: 32 there was still more to discover. 

Title: The front and back , 

of the Moon 

Aired: 26 October 1959 

It didn’t take long for Patrick and The Sky at Night to make 

history. The show was live on the air when the BBC received the 

first pictures from the Russian Luna 3 probe, which had mapped 


the parts of the lunar surface that are invisible from Earth. The i : e hi 

far side is strikingly different from the near, with few seas and a > , Se The first Mars 
heavily cratered landscape, and Patrick with no notice was left The Probe flew : \s va photo from 
describing this alien landscape. Luckily, he always recalled, he within 9,850km Hey, Mariner 4, 


released on 
BD) 15 July 1965 


* to get shots 
like this 


recognised a feature on the limb and was able to navigate from 
there, showing this place to a British audience for the first time. 


NASA/ESA/CXC AND THE UNIVERSITY OF POTSDAM/JPL-CALTECH, AND STSCI, ISTOCK, RUSSIAN SPACE AGENCY, 


SPUTNIK/ALAMY STOCK PHOTO, NASA/JPL-CALTECH X 3, NASA, BBC X 2 


&. 
Apol lo int 
Programme: 181 
Title: Infrared astronomy and Neil Armstrong 


Aired: 18 November 1970 


Coverage of the Apollo landings on the Moon wasn’t the 
responsibility of The Sky at Night, being the domain of a specialist 
BBC unit. The programme did feature a memorable interview with 


Neil Armstrong on his first visit to London since the one small step rie 
onto the Sea of Tranquillity, and almost all the Apollo astronauts en 
appeared sooner rather than later. Patrick’s favourite programme “ee | 
was an interview with Gene Cernan, the last man to walk on the , PZ 
Moon, where he described the supreme oddness of a landscape 

that only a handful of people have seen. P = 


| £ 

~. === 4 Patrick interviewed many Apollo’astronauts on the 
a show, including'the firstand last menjon*the*Moon 

. — Neil Armstrong\(léft).and Gene Cernan (right) 
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4 Saturn along with two of its moons, 
Tethys (top) and Dione, seen by Voyager 1 


Giotto 


Programme: 382; 385 

Title: Halley's Comet — the encounter; 
Halley - the end of the tale? 

Aired: 13 March 1986; 25 May 1986 


The return of Halley's Comet was highly 
anticipated from the start, and The Sky at 
Night was dedicating programmes to it from 
the moment it was spotted on its way into the 
inner Solar System. A fleet of spacecraft flew 
out fo meet it, amongst them ESA’s Giotto, which 
flew close enough to image the nucleus. Live 
broadcasts on the night were confused by 
problems with the imaging system and the comet 
being darker than expected; full analysis had to 
wait for a regular episode with comet experts. > 
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4 Saturnian moon Titan’s thick, hazy atmosphere, 
imaged from 435,000km by Voyager 1 


Programmes: 270; 292; 296; 313; 

324; 381; 428; 431 

Title: The Voyager missions; Voyager 
to Jupiter; Voyager 2 reaches Jupiter; 
Voyager 1 reaches Saturn; Voyager 2, 
a second opinion of Saturn; Voyager 
to Uranus; Neptune, Voyager's last 
planet, Voyager's grand tour 

Aired: 7 September 1977; 2 May 1979; 
24 July 1979; 20 November 1980; 20 
September 1981; 4 February 1986; 10 
September 1989; 10 December 1989 
By the late 1970s the focus was on the 
outer Solar System, with first the Pioneer 
and then the Voyager probes exploring the 
giant planets. Sky at Night guests revelled 
in new views of Jupiter and Saturn, at the 
discovery of an atmosphere on Saturn’s 
moon Titan and volcanoes on Jupiter’s Io, 
and argued about the complexity of the 
two very different ring systems. By the time 
Voyager 2 reached Uranus and Neptune, 
the programme could travel to NASA's Jet 
Propulsion Laboratory in California and 
be part of the excitement of the encounter. 


4 A huge plume erupts from the volcano Loki 
on lo, the smallest of the Galilean moons 


Halley’s Comet as seen by 
Giotto in 1986; with a period 
of 75 years, we can expect it 

to return in 2061 
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6O YEARS OF 
PRACTICAL ASTRONOMY 


Throughout its six decades on screen, The Sky at Night has always featured the unique practical aspect 
of astronomy. Pete Lawrence looks back at some of the changes wrought in this area since 1957 


Astronomy has always been an 
attractive science for amateurs, 
something recognised by The 
Sky at Night since its first 
episode. The freedom to pick 
targets which are difficult for 
professional observatories to 
justify means that — uniquely 
for the sciences — practical 
amateur observations can still 
play a valuable part in the 
scientific record. 

Digital technology has had 
the greatest impact over the 
past 60 years of course, but 
more subtle changes have 
occurred too. For example, 
improved manufacturing 
techniques now offer a 
bewildering array of telescope makes and 
models to choose from. Sixty years ago 
choices were more restricted and so home- 
built telescopes were far more commonplace. 
Innovative designs such as cheap-to-build 
Dobsonians have brought the light-collecting 
power of large-aperture instruments within 
reach of many. Quick and easy to set up, 
Dobsonians have also helped increase public 
engagement by promoting the practice of 
‘sidewalk’ astronomy. 

Astrophotography has changed beyond 
recognition too. The invention of the CCD in 
1969 led the revolution, with commercially 
available digital cameras really gathering 
momentum in the 1990s. These devices were 
more sensitive than their film counterparts, but 
suffered from issues such as noise. Methods 
were rapidly devised to reduce these effects, 
including the technique of image stacking. 
Although capturing digital images was easier 
than film, a whole new skill-set developed to 


cover post-processing using software programs. 


The 1990s also 
introduced the computer 
webcam, a device allowing 
video communication. This 
technology was rapidly 
adapted by astro imagers for 
‘lucky imaging’. Prior to the 
use of webcams, lunar, solar 
and planetary imaging relied 
on single film exposures, 
which tended to blur detail 
due to atmospheric seeing. 
Short exposure video frames 
were ideal for capturing 
moments of good seeing 
but were noisy. Selecting 
the best still frames and 
averaging them gave a 
better signal-to-noise result. 


> Tablets and 
smartphones 
have given 
astronomers 
access to more 
resources than 
ever before 


< Arguably one 
of the defining 
moments in 
astrophotography 


| was the adoption 


: 
| 
| 
| 
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of the humble 


computer webcam 


computerised setups 
and advanced scopes, 
amateurs can track 
deep-sky objects with 
a few button presses 


with his home- 

t telescope, once a 
much more common 
‘Sight among amateurs 


Telescope mounts got the 
digital upgrade too. Sixty 
years ago, the only option 
to find things was to learn the 
sky, but now computerised 
Go-To functionality is 
commonplace. Computerised 
autoguiding also alleviates 
the once arduous task of 
having to manually guide 
using a cross-hair eyepiece 
during long exposures. 

The rapid spread of the 
internet in the 1990s 
revolutionised how we 
learn, interact and control 
things. Information and 
communication portals 
catering for every aspect of 
our hobby appeared rapidly and swapping 
advice, techniques and discoveries is now 
common. Specialist — often free — software 
made arduous processing tasks much easier. 
RegiStax, for example, first appeared in 2002 
to revolutionise video sequence processing. 

The astronomical data we now get from 
the internet is vast. We take for granted the 
detailed weather forecasts and satellite 

images we can use to 
plan our observing 
sessions. Although we 
can’t change the weather 
yet, we can now take 
control of remote telescopes 
around the world working 
under more favourable 
skies. The internet allows 
us fo image objects that 
| would otherwise require 
lots of travel, planning and 
money to photograph. 

Smartphones and tablets 
have brought an almost sci-fi 
element to our daily lives. 
We can now use these 
portable devices to tell us 
what we're looking at in the 
night sky, look at the latest 
results from exploring 
spacecraft and alert us when 
interesting astronomical 
things are about to happen. 
Just imagine what it would 
be like doing astronomy 
without these modern 
advances! There's one 
thing for sure, the practical 
amateur astronomy we 
know today would be 
virtually unrecognisable 
60 years ago. 


With today’s 
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NASA/JPL X 3, NASA/JPL/USGS, HALLEY MULTICOLOR CAMERA TEAM/GIOTTO PROJECT/ESA, 


NETWORK PHOTOGRAPHER/ALAMY STOCK PHOTO, JON HICKS, HEAVENS ABOVE, GOSKYWATCH 
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SPACE SCIENCE INSTITUTE, NASA/JPL/UNIVERSITY OF ARIZONA/UNIVERSITY OF IDAHO, NASA/JPL-CALTECH/ASI/CORNELL, 


ESA/NASA/JPL/UNIVERSITY OF ARIZONA, ESA/ROSETTA/NAVCAM, ESA X 3, NASA/JOHNS HOPKINS UNIVERSITY APPLIED 


PHYSICS LABORATORY/SOUTHWEST RESEARCH INSTITUTE X 3 


The 50th 
anniversary 


| show featured 
e€ re | Cc e J a cameo from 


s a partially 


Programme: 604 ® | a 

Title: Life on Mars Se & 9 

Aired: 6 April 2003 

> The Sky at Night was quick to cover the beneath the surface of Mars took shape. For > Professor 
Beagle 2 project, which flew toward Mars the 50th anniversary in April 2007 we Colin Pillinger 
aboard the highly successful Mars Express _ recorded a show purportedly set in 2057. was Beagle 
spacecraft. Colin Pillinger was a regular ‘Time lord’ featured the discovery of the 2's principal 
guest on the show as his dream of a low- nearly open Beagle 2 on ‘Mars’, with the red investigator 


cost lander capable of searching for life planet played by a quarry outside Stevenage. 


Beagle 2 as it should have 
looked, had its solar panels 
unfurled as intended. 


Ligeia Mare,-second largest body of 
liquid on Titan; it’s filled with liquid 
hydrocarbons such'as,methane 


Titan, Saturn’s largest 

moon - larger than 
Mercury, in fact - in front 
of the Ringed Planet 


4 Cassini showed Titan in a 
new light in this infrared view 


Programme: 626 > Huygens revealed a flat plain 
Title: Unveiling Titan strewn with icy pebbles 
Aired: 6 February 2005 
Cassini’s tour of Saturn over the past decade has been wonderful, but it all started with the 
dramatic landing of the Huygens probe on Titan. Built to either float on an ocean or land on 
frozen tundra, Huygens would send back images of a riverine landscape that looked a lot like 
Earth. We were at Mission Control in Darmstadt to share the first images from the surface of this 
mysterious moon, somewhat oddly revealed in an impromptu conference in the ESA cafeteria. 
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Rosetta 


Programme: 743; 764 

Title: Rosetta: A Sky at Night 
Special; Goodbye Rosetta: A Sky 

at Night Special 

Aired: 16 November 2014; 

6 October 2016 

We went back to Darmstadt to watch as 
first the plucky little lander, Philae, landed 
on comet 67P/Churyumov-Gerasimenko, 
and then again when Rosetta spacecraft 
collided with it. This was the most daring 
mission ESA has attempted alone and, 
thanks in part to some rather sweet 
cartoons of the intrepid pair, Philae and 
Rosetta captured the world’s attention. 
The two specials we made — dashing 
footage back to the team in London for 
broadcast — just days after the events 
depicted are my favourite recent episodes. 


Rosetta’s mission to duck-shaped 
comet 67P was immortalised in a 
series of cartoons (inset) 


Programme: 750 

Title: Pluto revealed 

Aired: 23 July 2015 

And then there was Pluto. In the build-up to New 
Horizons’ encounter with the dwarf planet, I was 
worried about how to make what were likely to be 
scientifically invaluable but fairly featureless images 
seem exciting on screen. Luckily, Pluto surprised 
us all providing not only the required dose of 
confused scientists but a breathtaking landscape of 
icy mountains, smooth plains and odd streaks on 
both Pluto and its largest moon, Charon. To be 

at a flyby like the Pioneer and Voyager ones was 
wonderful, and we hope to be back when New 
Horizons encounters its next target, a tiny object 
in the icy wastes of the outer Solar System. @ 


> New Horizons revealed the distinct features of 
Pluto and complex topography of Charon 


Sunset view of Pluto’s mountains, 
plus dozens of haze layers in 
its thin atmosphere 
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Patrick on the set with 

the giant planisphere that 
formed the backdrop to 
many episodes of the show 


THE PRESENTERS’ VIEW 
Chris Lintott 


Chris Lintott tells us what it was like to work with Patrick Moore on presenting 
The Sky at Night, and how his influence on the show continues 


he Sky at 
aie at NightBhould focus on 
5 the latest research often 
Moore's = meant plans had to be 
show. That’s still 7 4. dropped at the last minute 
how I describe it to 
people even now, 
di a Fy as we approach the 
60th anniversary of 
its first broadcast. Its place in the record 
books, as the only show to rack up more 
than half a century with a single presenter, 
must be secure for ever, but Patrick’s real 
influence has been on the programme’s style. 
Patrick was, above all else, never afraid 
to start from the beginning. Countless 
programmes must have begun in the same 
way — a fixed stare down the camera, and 
that voice, rapidly introducing the topic. 
“Mars is a planet, just like the Earth, and 
it goes around the Sun.’ Equally, though, 
Patrick was insistent that the show remain 


BBC, ROGER BAMBER/REX/SHUTTERSTOCK 
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up to date, containing cutting edge research 
and coverage of what scientists were actually 
working on. The Sky at Night was, and I hope 
still is, a place where one finds not only an 
introduction to a subject but also precisely 
what the latest images from space mean. 
That commitment meant that not 
everything could be planned — and Patrick 
was happiest when a plan could be thrown 
out of the window. It happened on that 
first programme, when the presence of 
Comet Arend-Roland simply had to be 
discussed, and it’s still happening today. 
I’m sure Patrick would have approved of 
us ditching an already recorded show to 
cover the extraordinary claims of a new 
giant planet in the Solar System that 
broke early last year. 
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Of course, in his role as chief sceptic 
I don’t think he would have believed a 
word about Planet Nine. Patrick was 
always happier with evidence he could 
see, rather than data to be analysed, which 
is one reason I think that his evident 
enthusiasm for the probes to the planets 
was so infectious. He made sure that 
observing the skies, and exploring them 
for oneself, was a core part of The Sky at 
Night. I started looking at the sky with his 
pocket-sized guides to the night sky, and I 
know for sure I am only one of many who 
were inspired to look up that way. At the 
enormous party he threw to celebrate the 
show’s 50th anniversary, I overheard a long 
conversation between a researcher working 
on the Cassini mission to Saturn and an 


expert amateur imager of the planet, and 
realised again how important The Sky at 
Night is at bringing those worlds together, 
and to a large public. 

It’s still odd that the opening music 
doesn’t fade to that familiar voice. Filming 
the first show after we lost Patrick was 
one of the hardest things I’ve ever had 
to do. It was very strange to me that he 
wouldn’t be watching and wouldn’t be 
adding his own take on whatever we 
talked about. I think he’d be happy with 
what we’ve done with his show — and 
I know that he would have loved the 
adventures of Rosetta and New Horizons. 
Just in case, to make sure Patrick has the 
last word, each episode still ends with 
one familiar word. ‘Goodnight’. 


Maggie Aderin-Pocock 


The programme's rich history of covering the most important space stories as 
they develop looks set to continue into the future, says Maggie Aderin-Pocock 


nthe 

24 April 
1957 
anew 


hit our screens. It 
was called The Sky 
at Night and now, 
768 episodes later, 
it is celebrating its 60th anniversary. But 
it is with sadness that we’re celebrating 
this anniversary programme without the 
driving force that has brought it much 
of the way so far. Sir Patrick Moore, the 
presenter of the programme for almost 56 
years, passed away on 9 December 2012 
having filmed 721 episodes, only missing 
one due to gastric flu. 

Originally the programme was planned 
to be a short-term series consisting of 
around six episodes. It was felt that after 
this the viewing public would have had 
their fill of astronomy. But The Sky at 
Night was saved by the birth of the Space 
Age. On 4 October 1957, the Russian space 
probe Sputnik was launched, and with 
the attention of the world focused on this 
monumental event, the BBC needed an 
expert to cover events. Patrick and The Sky 
at Night were ready to step in. With the 
show in the right place at the right time, 
it went on to become the longest-running 
programme with a single presenter. 

Unfortunately, only a few of the early 
episodes survive to the present day. That’s 


television programme 


the dawn of the Space Age 
helped establish the show 
as a household name 


partly because some of the early ones 
were broadcast live, but many of the 
recorded ones were also lost to the 
BBC tape recycler. 

One of my favourite clips makes 
reference to the return of Yuri Gagarin 
and the fact that when The Sky at Night 
started no one would have anticipated 
the launch of Sputnik, let alone Gagarin’s 
monumental flight. Another episode 
features the late, great scientist Carl 
Sagan, whose career was a tour de force 
in the arena of space science. Patrick’s 
conversation with Neil Armstrong 
on the probability of a Moon base 
within our lifetimes, is another very 
memorable moment. 


But what of the next 60 years? With the 
announcement last year of the Breakthrough 
Starshot initiative (a project that will 
hopefully send a tiny spacecraft on an 
interstellar journey to Alpha Centauri) 
and an ever-increasing number of 
exoplanets being found, the future looks 
bright. Will we ever be transmitting 
The Sky at Night from the ISS or even the 
surface of Mars? I would like to think so 
and hope that I may be involved! With 
space science and astronomy playing a 
greater part in all of our lives and more 
exciting space stories being reported on 
every month, we can only hope that Sir 
Patrick would have been proud of the 
legacy that he left behind. @ 
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FROM THE ARCHIVE OF THE SIR PATRICK MOORE HERITAGE TRUST/COURTESY OF THE EXECUTORS, BBC 


A tribute to 
Sir Patrick Moore 


Queen guitarist and long-time friend of Patrick, Dr Brian May, 
remembers the man who was the driving force behind The Sky 
at Night and the inspiration to complete his doctorate 


A close friend of Patrick’s, Brian 


s we celebrate 
the 60th 
anniversary 
of The Sky At 
Night TV programme, 
still alive and well five 
years after the departure 
of its creator, our minds 
are naturally drawn to 
wondering what that 
creator, Sir Patrick Moore, 
might be thinking right 
now. Patrick is greatly 
missed, of course, by 
those of us who were 
privileged to work and 
play with him, and by all 
who in their youth were 
inspired to turn their 
minds to the mysteries 
of the Universe by this 
one extraordinary man. 
My own experience 
of The Sky at Night as a child was pure 
wonder and joy, as I successfully pleaded 
to be allowed to stay up late to watch 
Patrick expound on the wonders of the 
heavens as they unfolded for the first time 
in front of our eyes on that new invention 
— TV! Patrick Moore stands head and 
shoulders above anyone else in British 
history as an ambassador of science to the 
person in the street. For almost 56 years 
(a world record) he brought us news of 
astronomical discoveries, put us in touch 
with astronomers and astronauts, and 
kindled a burning curiosity in us to go out 
into the darkness and experience the night 
sky for ourselves. The flame he lit in me is 
still alight, 60 years later, and I know this 
is true of every person in the UK from my 
generation who still works or plays in what 
is now known as astrophysics. 
I first met Patrick at Imperial College 
London; he was visiting my supervisor, 
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played a future Mars-based 
version of himself on the 50th 
anniversary episode (inset) 


Prof Jim Ring, to 
gather material 
for a Sky at Night 
programme on 
infrared observations. 
Being a lowly postgrad student, I didn’t 
have much chance to get to know him 

on that day. It was years later that we met 
properly, and, oddly, it wasn’t astronomy 
that brought us together, but music. We 
were introduced by my friend, the great 
radio producer Dirk Maggs. Patrick, always 
game for anything, was playing himself 
ina radio spin-off of Independence Day. 

I was involved in making music for Dirk, 
its producer, so he introduced us. Patrick 
and I instantly clicked — and he became 
something between a close friend and a 
benign uncle until his last days. Patrick 
roped me in (against my will, because 

I considered myself unworthy) to co- 
author a book on the complete history 


of the Universe; it 
became BANG! He 

also persuaded me to 
finish off my thesis and 
become Dr May for real, 
and — perhaps best of all 
— drew me, as a kind of 
honorary member, into 
The Sky at Night team. 

I appeared talking about 
zodiacal dust on the 
programme, and later 
also in special editions, 
including playing the 
part of a Mars-based 
astronomer in the 
distant future. 

Patrick presented 
The Sky at Night for 
most of a lifetime, 
and (in spite of 

frequent, hilarious 
non-PC outbursts, 
which he 
mischievously 
continued all of 
his life) changed 
the world for the better. 
The thing that conjures him up most 
powerfully for me, oddly again, is not the 
astronomy, but his inspired choice of music 
for the opening of S@N, as it became 
latterly known. That stirring Sibelius piece 
from Pelléas and Mélisande still sends chills 
up my spine. It’s called ‘At the Castle Gate’. 
Asa child of 12 years, I wrote to Patrick to 
ask him what that music was. He replied 
personally to me with a hand-typed letter. 
That sums Patrick up: his whole life he 
was never too busy to encourage the 
next generation of astronomers.@ 
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THE RING 
razer 


As the Cassini SANS prepares to fly 
between Saturn andits rings, Will Gater 
looks at the latest results from the mission 


s most of us were getting up to go to 
work on 16 January this year, NASA’s 
Cassini spacecraft was making a 

-= , spectacular dive towards the rings 
of Saturn, some 1.6 billion km away. From high 
above the planet’s pastel-yellow globe, Cassini’s 
trajectory brought it racing down past the outer 
edge of the planet’s main rings, in what the 
mission team are calling a ‘ring-grazing’ orbit. 
These thrilling close swoops, which draw toa 
close in April, in some ways. mark the penultimate 
phase of Cassini's time at Saturn — a paradigm- 
shifting exploration that began over a decade 
ago and which will end in September this year 
when the spacecraft will be crashed into the gas 
giant’s atmosphere. But the ring-grazing orbits 
are also evidence of how the Cassini team intends 
to squeeze every last drop of science from the 
veteran spacecraft, all the while capturing 
imagery of breathtaking detail. 

One such image, of the tiny moon Daphnis, 
was captured by Cassini's cameras during the 
probe’s close pass of the rings on 16 January. 

* Daphnis is just 8km wide. and looks, like many 
small moons throughout the Solar System do, 
like'a pockmarked potato. Unlike Saturn’s larger 
moons — Titan, Rhea and Dione, for example 
—it actually orbits within the planet’s main rings, 
close to the outer periphery of the so-called 
Aring. And its presence there profoundly © 
influences its surroundings. 


Daphnis’s‘most obvious impact on the rings 
is a thin parting that it has created in the icy > 


KEVIN GILL/FLICKR 
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This motion plays an important role in the 
creation of the Daphnis wave structures seen in 
Cassini’s recent image. In fact, researchers use 
modified equations relating to fluids to examine the 
physics of Saturn’s rings, says Jeff Cuzzi, a Cassini 
scientist and ring expert at NASA’s Ames Research 
Center in California. “[At] the top of the image 
the ring particles are moving towards the right the 
fastest. Daphnis is going a little slower. And then the 
material at the bottom is going the slowest,” he says. 
“You can think of this material at the bottom as 
flowing past Daphnis from right to left”. 

It’s when the ring particles drift by Daphnis that 
the gravity of the small moon leaves its mark. “As it 
goes by, it experiences a gravitational pull towards 
Daphnis,” explains Cuzzi. “That distorts the orbits [of 
the ring particles] pulling them up towards Daphnis.” 

The end result is a series of beautiful wave-like 
peaks trailing the moon, two of which are seen in 
remarkable detail in the Cassini image shown left. 
Multiple waves are created — and there are even 
more out of shot — because, as Daphnis goes around 
Saturn, the slower orbiting material it has disrupted 
at the outer edge of the Keeler Gap lags behind 
the moon in its orbit; Daphnis thus has a constant 
stream of unperturbed edge material parading past 
it that it can repeat the ‘rippling’ process on. “So 
in that second wave to the left of Daphnis [are] the 
particles that had encountered Daphnis, just like 
in that first wave one orbit ago,” says Cuzzi. 


> material. The ‘Keeler Gap’, as it’s known, 4 Daphnis creates ripples Daphnis’s gravity also creates waves on the inner 

spans a mere 42km and extends all the way in the rings as it moves edge of the Keeler Gap. But, because the material 

around the A ring. But to see Daphnis’s most through the Keeler Gap there is orbiting faster than the moon, the waves 

striking creations one needs to look a little closer extend in the opposite direction to those on the 

to the moon itself. outer edge. In the same image you can see that, to 
Either side of Daphnis, on the diagonally the right of Daphnis, the ring particles on the inner 


opposing edges of the Keeler Gap, the ring material 
has been swept into exquisite wave-like structures. eines one of the inner-edge waves. 

She eae ae the rings is shown well ; q ; 
Cassini’s scientists have been scrutinising these in this image of the Keeler Cuzzi says there’s an Earthly analogy for this 
extraordinary features from afar for years, but gap. Tiny Daphnis, circled, remarkable interaction between Daphnis and the 


edge have been subtly deflected. This is the onset of 
V The colossal scale of 


the spacecraft’s ring-grazing orbit on 16 January is just a tiny speck edge of the Keeler Gap. “Think about a river going 
afforded them their finest — and closest — sighting 
of the mission so far. 


Many rings, one disc 

To understand what’s going on in the new image 
we first need to briefly explore the physics of the 
rings themselves — a system that is composed of 
countless individual objects. “The particles in 
Saturn’s rings range from marble-sized to house 
size,” says Matthew Tiscareno, a Cassini scientist 
based at the SETI Institute in California, US. 

And while the major sections of Saturn’s famous 
ring system certainly have their own designations 
— the ‘A ring’, the ‘B ring’ and so on — it’s best not to 
think of them as a collection of rings. 

“This is one of my pet peeves. It’s a very common 
misconception,” explains Tiscareno. “There are very 
few gaps that would separate one ring from another. 
Instead you should think of it more as a broad disc. 
But each part of the disc is orbiting Saturn at a 
different rate.” 
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Enceladus - diameter 504km 


Large propeller 
moonlet — width 500m 


Daphnis — width 8km 


Ring particles 
- size range: Icm 
to tens of metres 


by and there’s a rock in the river. As the river goes 4 Relative sizes of Daphnis, have a dramatic effect on the rings. Yet there are 
by the rock, the water flows up and down and you a propeller and its moonlet, — even smaller inhabitants of the rings that Cassini’s 
get this ripple downstream of the rock. This is and ring particles recent orbits have been revealing in exceptional detail. 


compared with Enceladus 


exactly what we’re seeing here,” he explains. “In the 
river the ripple is always fixed to the rock, that is 
there’s always a ripple sitting right behind that 
rock, but the actual water molecules are 
moving right through that ripple.” 
Although it’s tricky to get a 
sense of it in Cassini’s latest 
picture, the wavy ripples that 
Daphnis creates are in fact 
three-dimensional features. 
“Daphnis actually has 
an orbit that’s slightly 
inclined so it kind of 
slowly moves up and 
down relative to the 
rings,” explains Cuzzi. 
“As it does this these 
perturbations that it 
causes on the edges 
are actually flipped up 
vertically.” Indeed previous 
long-range images of Daphnis 
taken by Cassini— when the 
ring system was lit nearly side-on 
by the Sun — have shown the waves 
throwing shadows across the 
icy material below. 


And though these objects may be tiny, and their 
interactions with the ring system less obvious, they 
still could have an important story to tell us. 
As Cassini was making another one of 
its ring-grazing orbits on 18 December 
last year, it turned its wide-angle 
camera towards a section of the 
A ring. The image it captured 
(shown left) revealed a 
blizzard of artefacts from 
radiation and cosmic rays 
striking the camera’s 
sensor. But it was the 
subtle features that the 
picture also revealed 
embedded within the 
immense, striated, swathe 
of icy material that were 
of interest to Cassini’s 
scientists. Across much of 
the frame were numerous 
small, bright streaks within 
the rings — features known as 
‘propellers’. Cassini has been 
scrutinising propeller features in the 
rings ever since it first spotted them 
during the early phases of its time at Saturn, 
says Tiscareno. They come in two types, 
essentially large ones and small ones. “These are the 


Tiny moon, huge influence 


4 Propellers (circled) : : 
What’s abundantly clear from Cassini’s new image can be seen running smaller ones,” he says. “We call this part of the ring 


is that even a diminutive moon like Daphnis can through Saturn’s A ring the ‘propeller belts’. They’re just swarming here.” > 
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> The bright streak of the propeller itself is caused 
by the gravity of a tiny, icy, moonlet disturbing the 
material around it. “You should probably think 

of the moonlet as a snowball about the size of a 
football pitch [roughly 100m],” says Tiscareno. 
There’s even something of a connection between 
the propellers and their fellow ring-inhabitant 
Daphnis. “The propellers here and the gap that 
Daphnis is orbiting in are fundamentally the same 
thing,” explains Tiscareno. “The only thing is that 
with these propellers [the moonlet] tries to start 
excavating a gap in the ring, but the ring is so 
massive that it fills the gap back in before it is able 
to extend all the way around.” 


Tell-tale blades 


The 18 December image represents Cassini’s 
finest view yet of the smaller propellers. But 
Tiscareno and his colleagues have also been using 
the close ring-grazing orbits to capture spectacular 
pictures of some of the larger propellers — those 
that are thought to be created by slightly more 
substantial icy moonlets. On 21 February the 
spacecraft imaged one such example informally 
dubbed ‘Santos-Dumont’ by the mission team. 
The image is shown above; although it does not 
reveal the moonlet itself, it shows fine detail in 
the ‘blades’ of the propeller structure that the 
moonlet has made within the rings. 

“This propeller is one of about a half-dozen 
whose orbits we know well enough that we had 
the ability to target them with flyby imaging, and 
it is one that turned out to be passing relatively 
close by during this particular flyby of the Cassini 
spacecraft,” says Tiscareno. “The central moonlet 
is the size of a city block [around 500-1,000m], 
and the disturbance it creates in the rings can 
stretch for a few thousand kilometres, though 
it’s only a few kilometres wide.” 

What is it, then, that studying the detailed 
nature of these features can tell researchers? Why 
might the Cassini team be using this time in the 
mission’s final months to capture images like those 
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4 You can’t see any 
moonlets in the Santos- 
Dumont image, but the 
‘blades’ they make 
stand out clearly 


V Icy materials groups 
together within the rings, 
forming clumps - which 
scientists call ‘straw’ 


of Santos-Dumont and the propeller belts? Part of 
the answer is that the propellers could illuminate 
our understanding of an enigmatic process that 

we have much to learn about. “It opens a window 
onto how planetary systems form because, when 
you have a baby planet forming itself out of the disc 
around [a] nascent star, it’s a very similar situation 
to this moonlet that’s embedded in the disc of 
Saturn’s rings,” explains Tiscareno. 

It’s not just with the propellers that Cassini’s 
ring-grazing orbits are offering broader insights 
either. One recent high-resolution image reveals 
what Cassini scientists call ‘straw’ — conglomerations 
of icy material that have gathered to form huge 
clumpy structures within the rings. Examining 
this ‘straw’ in detail could shed light on how icy 
rubble ‘sticks’ together, which in turn could tell 
us something about planet formation says Cuzzi. 
“There are lots of things, big-picture problems, 
that we are understanding better by looking at 
the rings,” he adds. 


Edging towards the end 

On 22 April, once Cassini has completed its 
ring-grazing orbits, it will switch to a final set of 
trajectories that the mission team have dubbed 

the ‘Grand Finale’ orbits. These will take the 
spacecraft between the inner edge of the ring system 


and Saturn itself, with the last orbit hurtling the 
spacecraft into the planet’s atmosphere. As the 
probe loops around the planet, Cassini will still be 
gathering data of immense interest to researchers 
back on Earth. “We’re going to be directly 
measuring the mass of the rings,” says Tiscareno. 
“That will help us distinguish between different 
models that we have for the origin and operation 
of the rings and might give us more clarity on 
how old the whole ring system is.” 

Cassini will also acquire unprecedented radar 
observations of the ring material. And its dust 
instrument will analyse the particles’ chemical 
composition says Cuzzi. “So, finally, we’ll be able 
to answer the big question that we’ve always had: 
why are the rings red,” he says. “They’re actually 
not white, like pure ice should be, they’re actually 
a little red and we really don’t know why that is.” 

Cassini’s grand finale promises to be a period 
of intense excitement tinged with inevitable 
sadness then. But perhaps it’s Cuzzi who best 
sums up the spirit for the weeks and months 
ahead: “We're definitely not done yet,” he says. 


A Cassini’s end will come 
after a series of close orbits 
between the rings and 
Saturn itself, after which it 
will crash into the planet 
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ORBITAL TIMELINE 


The spacecraft 
enters into orbit 


around Saturn. 


September 2010 


The Equinox Mission 
complete, Cassini starts 
its Solstice Mission 
orbits, many of which 
take it far from Saturn. 


The ‘Grand Finale’ 


trajectories will begin; 
Cassini will dive between 
the inner edge of the 
rings and Saturn itself. 


October 1997 


Cassini launches from 
Cape Canaveral in 
Florida, US. 


June 2008 


The probe finishes its 
primary mission. It moves 
into a new set of orbits 
for Saturn’s equinox in 
summer 2009. 


November 2016 


Cassini starts its 
series of close ‘ring- 
grazing’ orbits. 


15 September 2017 


The mission will 
come to an end 

as Cassini enters 
Saturn’s atmosphere. 
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Comet C/2015 V2 Johnson is predicted to reach its peak brightness 
this month. As it does so, the comet will swing rapidly south, passing 
through Bootes and down into Virgo. Despite its declining altitude we 
should still get a decent view of this binocular-class comet from the UK. 
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Your guide to the night sky this month 


og 30 (31 


< TUESDAY 


Jovian moon 
Callisto can be 
seen passing close to 
the planet’s southern 
limb at 01:40 BST (00:40 UT). 


Later in the evening sky, the e 7 
waxing crescent Moon (47% lit) Sod “f AGIUARIUS 
will be 4.75° south of the Beehive Eta pact 
Cluster, M44 in Cancer. iB iy 


WEDNESDAY FRIDAY 


Mercury Comet 

reaches its C/2015 V2 
greatest western Johnson is 1.3° 
elongation, from mag. +3.5 


appearing 26° from the Sun. Delta (8) Bodtis in the early hours. 
It’s visible in the morning sky. The comet is predicted to be 
around mag. +6.9 at this time. 


WEDNESDAY FRIDAY 


Venus i) Mag. +0.2 Jupiter's 
i) Mercury is i) outer 
3.2° above the Galilean 
crescent Moon moon, Callisto, 


(4% lit) in the morning daylight sky. passes close to the planet's 
©) northern limb tonight. 


FAMILY STARGAZING — ALL MONTH SOR soso Comat paregec Comet 


€) Identifying and using star patterns to navigate the night © C/2015 C/2015 


sky is a valuable skill to learn at a young age. As the sky V2 Johnson is V2 Johnson 
darkens look directly overhead to identify the Plough in 1.7° from mag. has now 
Ursa Major. Once you've found it, follow the curve of the handle +2.5 Izar (Epsilon (¢) Bodtis) in reached its peak predicted 


away from the pan fo reach the bright orange star Arcturus. Keep this morning's sky. brightness of mag. +6.7. 
the arc going to locate brilliant white Spica; from the UK the 

bright planet Jupiter appears off to the right and above Spica. The 

progress of the curve is described by the saying ‘Follow the arc to 

Arcturus, and speed on to Spica’. For more family stargazing visit 

www.bhe.co.uk/cheehies/shows/stargazing 
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< FRIDAY 

© This evening 

and tomorrow 

morning sees the 

Eta Aquariid meteor 
shower reach its peak. The 
shower has a zenithal hourly 
rate of 50 meteors per hour, 
and its radiant rises in the early 
hours of 6 May, as the waxing 
gibbous Moon (78% lit) starts 
to get low in the west. 


TUESDAY > 


The 

12th- 
magnitude 
comet 71P/ 


Clark is 2° east of mag. +1.1 
Antares (Alpha (a) Scorpii). 


SUNDAY 
1) Jupiter lies close to 
the southern limb 
of the waxing gibbous 


Moon (92% lit) this 


evening and tomorrow morning. 


< SATURDAY 


Saturn is 2.3° 

south of the 
Moon this evening; 
both are above the 


southeast horizon at 23:45 BST 
(22:45 UT). Look at the planet 
through a telescope and you'll 
see that it appears to have an 
extra ‘moon’ in the shape of the 
mag. +8.5 star TYC 6261-403-1 
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FRIDAY 


Aim your 

scope at 
Jupiter to catch the 
shadows of lo and 


Europa transiting its disc. Watch 
the event unfold from 23:05 BST 
(22:05 UT) on 11 May, when Europa 
begins its transit. The shadows will 
be on the disc together between 
02:58 and 03:04 BST (01:58 and 
02:04 UT) on the 12th. 


SUNDAY 


Comet 

C/2015 V2 
Johnson is 0.5° 
from mag. +4.3 


double star Alkalurops (Mu (ui) 
Bodtis) in the early hours. The 
comet is predicted to be around 
mag. +7.0 at this time. 


< SATURDAY 


A double 
shadow 
transit of lo 
and Ganymede 


occurs tonight. Keep watch from 
19:13 BST (18:13 UT) on 27 May 
through to 03:26 BST (02:26 UT) 
on the 28th. Europa is also 
occulted and reappears from 
eclipse during this session. 


WEDNESDAY 


Mag. +1.4 
Regulus 
(Alpha (a) Leonis) 
is 0.8° north of the 


waxing crescent Moon (41% lit) in 
the daytime sky. Closest approach 
is at 16:30 BST (15:30 UT). The 
Moon will also be showing a decent 
libration for the southern limb. 


NEED TO 


KNOW 


The terms and symbols 


used in The Sky Guide 


UNIVERSAL TIME (UT) 
AND BRITISH SUMMER 
TIME (BST) 

Universal Time (UT) is the 
standard time used by 
astronomers around the 
world. British Summer 

Time (BST) is one hour 
ahead of UT. 


RA (RIGHT ASCENSION) 
AND DEC. (DECLINATION) 
These coordinates are the 
night sky’s equivalent of 
longitude and latitude, 
describing where an object 
lies on the celestial ‘globe’. 


; FAMILY FRIENDLY 
i Objects marked with 
this icon are perfect for 
showing to children 


© NAKED EYE 
Allow 20 minutes for 
your eyes to become 


dark-adapted 


FO} PHOTO OPPORTUNITY 
Use a CCD, planetary 
camera or standard DSLR 


foie} BINOCULARS 


10x50 recommended 


SMALL/ 
“*” MEDIUM SCOPE 
Reflector/SCT under 6 inches, 
refractor under 4 inches 


LARGE SCOPE 
fF Reflector/SCT over 6 
inches, refractor over 4 inches 


©! eam astronomy jog, 
ete se on pcope 


GETTING STARTED 
IN ASTRONOMY 


If you‘re new to astronomy, 
you'll find two essential 
reads on our website. Visit 
http://bit.ly/10_Lessons for 
our 10-step guide to getting 
started and http://bit.ly/ 
First_Tel for advice on 
choosing a scope. 
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THE BIG THREE 


DON'T MISS 


May comets 


WHEN: All month, although the Moon 
will interfere from 3-15 May 


There are two 
interesting comets to 
look out for this month. 


One is bright enough to see in binoculars, 
and though the other requires a telescope 
it does have the virtue of being relatively 
easy to find. Let’s start with the brighter 
one, C/2015 V2 Johnson. 

This comet reaches its brightest 
predicted magnitude of +6.7 at the end of 
May and holds it into early June. It also 
remains very well positioned for UK 
observing, being located in the constellation 
of Boétes all month. At this time of year, 
Bootes rides high in the sky as darkness 
falls. The comet passes down along the 
eastern side of the distinctive Kite asterism, 
which incidentally points to Jupiter at 
present, and maintains an altitude of 
over 60° for most of May. 

In May the comet’s track technically 
starts in Hercules, slightly north of mag. 
+4.6 Chi (x) Herculis. It passes into Boétes 
early in the morning on 3 May. At this 
time it should be an easy binocular object 
with a magnitude of around +7.4. It passes 
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sights to observe 
or image this month 
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4 C/2015 V2 Johnson swoops through the Kite in May, coming close to Izar at month end 


approximately one-third of a degree west 
of mag. +4.3 double-star Alkalurops (Mu 
(u) Bootis) during the morning of 14 May, 
and between 19-21 May it passes just over 
1° west of mag. +3.5 Delta (8) Bootis. 

Its dive south continues with the comet 
passing roughly midway between mag. +4.5 
Psi (w) BoGtis and mag. +2.5 Izar (Epsilon 
(€) Bodtis) on 27-28 May. This is when 


C/2015 V2 Johnson as it 
appeared on the morning 
of 18 February; it should 
reach its peak brightness 
as,May draws to a close 


C/2015 V2 Johnson is predicted to have 
reached its brightest magnitude of +6.7. 

Next month, C/2015 V2 Johnson 
continues to head south. At 01:00 BST 
(00:00 UT) on 6 June, it sits approximately 
two-thirds of the way along the line from 
mag +0.2 Arcturus (Alpha (a1) Bodtis) 
towards mag. +4.6 Omicron (0) Bodtis. 
This positions it 5° east-southeast of 
Arcturus and should make it fairly easy 
to locate through binoculars. 

Our second comet is a lot fainter, and 
requires a telescope and a good southern 
horizon to see. Comet 71P/Clark is 
predicted to be around mag. +12.0 at the 
end of the month. A small telescope may 
show it, but aperture will definitely make 
a difference. We'd recommend at least a 
4-inch scope, although a 6-inch instrument 
is more likely to show it convincingly. 
Comet 71P/Clark is located in the low 
southern constellation of Scorpius and 
passes quite close to mag. +1.1 Antares 
(Alpha (1) Scorpii). This should make 
picking the comet up that much easier, 
although with such a large difference in 
brightness between the star and the 
comet, it’s worth considering placing 
Antares out of the field of view. For 
more information on hunting down 
comet 71P/Clark, turn to page 59. 
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The Eta Aquariid meteor shower 


WHEN: Shower active from 19 April to 28 May with best rates 3-10 May; Moon interferes during peak period 


PISCES 


® EQUULEUS 


AQUARIUS 


25 Apr 


CAPRIC@RNUS 


4 The shower radiant is close to the Steering Wheel asterism during the peak period 


The Eta Aquariid meteor shower 
(@) is upon us once more. This is a 
shower best suited for viewing 


from more southerly climes, but can still 
pack a surprise or two for us here in the 
UK. The radiant position during peak 
activity is located close to the asterism 


Double 


shadow transit 


WHEN: 11 May from 23:05 BST (22:05 UT) 
and 27 May from 19:13 BST (18:13 UT) 


There are two double shadow 
Ss) transits visible on Jupiter this 

month. The first occurs during 
the early hours of 12 May and is so tight 
that visually you may not even be aware 
of it. The event starts with Europa 
passing onto Jupiter’s disc at 23:05 BST 
(22:05 UT) on 11 May. Its shadow follows 
suit at 00:38 BST on 12 May (23:38 UT on 
the 11th) with Europa leaving the disc at 
01:31 BST (00:31 UT). Io begins its transit 
at 02:13 BST (01:13 UT), its shadow moving 
on disc at 02:58 BST (01:58 UT). Here’s 
where things get tight because Europa’s 
shadow leaves the disc at 03:04 BST 
(02:04 UT). Technically this double 
transit lasts for just six minutes! 

The second event is more forgiving. 

Ganymede starts to transit at 19:13 BST 
(18:13 UT) on 27 May. Its transit ends at 


known as the Water Jar or, by the more 
modern term, the Steering Wheel. 
Although it’s not a particularly bright 
pattern, it is fairly distinct and easy to 
pick out. The three stars Gamma (y), Eta 
(yn) and Pi (at) Aquarii appear to form the 
end points of three spokes separated by 


11 May at 03:00 BST 
(02:00 UT) 


Double shadow transit 
takes place between 
02:58 and 03:04 BST 
(01:58 and 02:04 UT) 


Europa « Europa’s . 


shadow 


28 May at 01:20 BST 
(00:20 UT) 


Double shadow transit 
takes place between 
01:16 and 01:39 BST 
(00:16 and 00:39 UT) 


» Ganymede 


Ganymede’s 
shadow 


21:38 BST (20:38 UT), before its shadow has 
even begun to appear. This happens at 
23:21 BST (22:21 UT) with Io moving on 
disc at 00:15 BST on the 28th (23:15 UT, 
27 May). Io’s shadow transit marks the 


120°. The spokes converge on Zeta (€) 
Aquarii at the centre of the pattern. 

There are two issues that complicate 
viewing the Eta Aquariid shower. The 
first is the shortening window of darkness 
during May. Even at the start of the 
month, the period of true darkness is 
only around 3.5 hours for observers in 
the centre of the UK. Then there’s the 
radiant rise time, which is around 
03:00 BST (02:00 UT), again as seen 
from the centre of the UK, which is 
towards the end of this window. 

The shower has a broad peak, throughout 
which a zenithal hourly rate (ZHR) of 
around 50 meteors per hour occurs. There 
seems to be a periodicity to the ZHR values: 
they seem to vary on a 12 year cycle. The 
lowest part of this cycle is now believed to 
be ending, leading to the possibility of 
slightly higher rates over the next few years. 
The best time to watch out for an Eta 
Aquariid meteor is from 02:00 BST (01:00 
UT) until around 03:15 BST (02:15 UT), 
when the dawn twilight will bring the 
meteor watch to a natural close. There 
will be a 78% lit Moon in the sky on the 
night of the 5/6 May, but this will be 
getting low in the west as the radiant rises. 


There are two double shadow 
transits this month, but you’ve 
only a brief window to catch 
the first of them 


Europa in eclipse and 
not visible at the time 


of the double transit. 
It reappears at 
03:00 BST (02:00 UT) 


start of the double-transit event at 01:16 
BST (00:16 UT). Both shadows remain on 
disc until 01:39 BST (00:39 UT) when 
Ganymede’s vanishes. Io’s shadow ends 
its transit at 03:26 BST (02:26 UT). 


skyatnightmagazine.com 2017 


CHART: PETE LAWRENCE 


54 MAY i © © 00 > & THE SKY GUIDE 


THE NORTHERN HEMISPHERE 
IN MAY 


WHEN 10 USE THIS CHART 


KEY TO 
1 MAY AT 01:00 BST 
UU SSULE 15 MAY AT 00:00 BST - = 


STAR NAME 31 MAY AT 23:00 BST 


CONSTELLATION On other dates, stars will be in slightly different places ag LACERTA 
NAME due to Earth’s orbital motion. Stars that cross the sky 


GALAXY will set in the west four minutes earlier each night. = : 
O x9 
wae §=HOW TO USE THIS CHART 8 
GLOBULAR . ; : F A 
CLUSTER a , 
e 2° 
PLANETARY . bad 
NEBULA 
e on . 
DIFFUSE 2 a @~ 
NEBULOSITY ye? —— - 
¢ 5 
DOUBLE STAR 9 : g . 
VARIABLE STAR 2 We 505 
ie Z 
THE MOON, : r . * 
Sraicicas 1. HOLD THE CHART 50 the direction you're facing Ms ; 
is at the bottom. > S : = o aly 
COMET TRACK 2. THE LOWER HALF of the chart shows the sky oO / o i) alkq 
ahead of you. a ., = >: 
3. THE CENTRE OF THE CHART is the point m 4. cS a 
ASTEROID directly over your head. > aco m N o 
“TRACK Nn (@) 
Wf 4 a © q 
Dace = SUNRISE/SUNSET IN MAY* eo) 6 s 
pate DATE SUNRISE SUNSET - og Ie 


1 May 2017 05:35 BST 20:40 BST 
11 May 2017 (05:16 BST 20:57 BST 
21 May 2017 05:00 BST 21:13 BST 
31 May 2017 04:48 BST 21:27 BST 


METEOR 
RADIANT 


ASTERISM 
MOONRISE IN MAY* 


PLANET m™ MOONRISE TIMES 
SM | Moy 2017, 10:03 BST 17 May 2017, 01:31 BST 
QUASAR Wy 5 May 2017, 14:44 BST 21 May 2017, 03:23 BST 
9 May 2017, 19:14 BST 25 May 2017, 05:15 BST 
STAR BRIGHTNESS: 13 May 2017, 23:18 BST 29 May 2017, 08:53 BST 


MAG. 0 
& BRIGHTER 


MAG. +1 LUNAR PHASES IN MAY 


MAG. +2 MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY 


*Times correct for the centre of the UK 


MAG. +3 


MAG. +4 
& FAINTER 


COMPASS AND 
FIELD OF VIEW 


MILKY WAY 
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THE PLANETS 


Es Olea 


MONTH 


VENUS 

BEST TIME TO SEE: 31 May, from 
04:00 BST (03:00 UT) 

ALTITUDE: 5° (low) 

LOCATION: Pisces 

DIRECTION: East 

FEATURES: Subtle atmospheric 
markings, phase 

EQUIPMENT: 3-inch or larger scope 


Venus is currently a morning planet, 
rising 90 minutes before the Sun at the 
end of the month. It’s intensely bright, 
appearing to shine at mag. —4.5 on 1 May, 
dimming only marginally to —4.3 by the 
31st. Through a telescope on 1 May, it 
presents a 37-arcsecond disc and appears 
as a 27% lit crescent. By the end of the 
month, its increasing distance from 
Earth will have reduced its apparent 
diameter to 24 arcseconds. By this 
time its illumination will have 
increased to near dichotomy, with 
a predicted phase of 47%. The 
exact half phase should occur 
when Venus is at greatest western 
elongation on 3 June, but the 
Schréter effect typically results 
in the morning phases occurring 
a few days later than they should. 
This is a great time to view this 

beautiful world through a telescope as 

, there are few more beautiful sights in 

a the sky than the Venusian crescent. The 

& planet itself doesn’t give up its secrets 

Es easily and visually can appear rather 

© bland at first. Unlike the dramatic 


THE PLANETS IN MAY 


VENUS 
15 May 
MERCURY 
1May 
MERCURY 
15 May 
, 
— 
MERCURY —_ 
31 May 
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The crescent Moon joins 
Venus in the morning sky 
later in the month 


» Venus 


Looking east approximately 30 minutes before sunrise 


features visible on Mars and Jupiter, 
any variation in Venus’s dense all- 
encompassing atmosphere are subtle, 
requiring time and practice to see. 
Visual filters can help here such as the 
deep blue/violet Wratten #47 filter. 
An 8-inch or larger scope is 
recommended for use with this 
filter as the view can be rather 
dim. It’s particularly good at 
showing the large, sideways, 
Y- shaped dark cloud feature that is 
centred about the planet’s equator. 
Imaging through infrared, deep 
blue or ultraviolet filters can also 
reveal atmospheric features. As ever 
with the planets, good, steady seeing 
makes a huge difference to the end 
results. Fortunately, the brilliance of 
Venus means that it can be observed from 
the period just before sunrise and into the 
brightness of full daylight when the 
planet’s altitude is increasing. 


4 Venus will be showing a beautiful 
crescent phase throughout May 


The phase and relative sizes of the planets this month. Each planet is 
shown with south at the top, to show its orientation through a telescope 


MARS JUPITER SATURN URANUS NEPTUNE 
15 May 15 May 15 May 15 May 15 May 
Zs . 


——E——————— 
0” 10” 20” 30” 40” 50” 60” 
ARCSECONDS 
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JUPIIERS 
MOONS 


MAY 


Using a small scope you'll be able to spot Jupiter’s biggest moons. 
Their positions change dramatically during the month, as shown on 
the diagram. The line by each date on the left represents 00:00 UT. 


DATE 
1 


Co ON O UU BF WO ND 


WEST | EAST 


12345 67 8 


876543210 
arcminutes 
©) Jupiter @lo @Evropa @ Ganymede 


@ Callisto 


JUPITER 

BEST TIME TO SEE: 1 May, 
23:30 BST (22:30 UT) 
ALTITUDE: 32° 

LOCATION: Virgo 
DIRECTION: South 

Despite the fact that Jupiter 
was only at opposition at the 
start of last month, it’s a case 
of grab it while you can at 
present. This is because we are 
entering the part of the year 
with very short nights, and 
this will greatly affect Jupiter’s 
visibility from the UK. The 
planet can be found in Virgo, 
not too far from mag. +3.4 
Porrima (Gamma (vy) Virginis), 
which sits at the bottom of 
the large asterism known as 
the ‘Bowl of Virgo’. On the 
night of 7 May, a 92%-lit 
waxing gibbous Moon pays 
Jupiter a very close call, 
passing just 1.25° (centre-to- 
centre) north of the planet. 
By the end of the month the 
bright evenings will take 
their toll, with the planet 
being in the south-southwest 
by the time darkness takes a 
serious hold. At the end of 
the month Jupiter is 3.25° 
from Porrima. 


SATURN 

BEST TIME TO SEE: 31 May, 
02:20 BST (01:20 UT) 
ALTITUDE: 15° 

LOCATION: Ophiuchus 
DIRECTION: South 

Saturn appears in the guise 
of a mag. +0.3 off-white star, 
northwest of the distinctive 
Teapot asterism in Sagittarius 
at the start of the month. As 
May progresses, the planet 
appears to brighten, reaching 
mag. +0.1 by 31 May. The 
91%-lit waning gibbous Moon 
is 2.3° from the planet on 14 
May; look for them as they 
rise around 23:40 BST (22:40 
UT). Saturn is slowly drifting 
west among the stars and 
this motion takes it back 
across the border from 
Sagittarius into Ophiuchus 
on 19 May; it last crossed this 
border going the other way 
on 24 February. The planet’s 


declination is —22°, which 
means it doesn’t get very high 
in UK skies even when at its 
highest position, due south. 


MERCURY 

BEST TIME TO SEE: 31 May, 
04:20 BST (03:20 UT) 
ALTITUDE: 0.5° (low) 
LOCATION: Aries 
DIRECTION: East-northeast 
Mercury isn’t really a viable 
target at the start of May, 
rising only a short time before 
the Sun. Greatest western 
elongation occurs on 17 May, 
but the viewing conditions 
will not have improved by this 
date. A 4% lit waning crescent 
Moon sits 2.8° below Mercury 
on the 24th, but this too will 
be hard to spot due to its low 
altitude before sunrise. The 
planet is not particularly 
bright at the start of the 
month at mag. +2.4 but 
improves to —0.2 by the 31st. 


MARS 

BEST TIME TO SEE: 1 May, 
from 22:00 BST (21:00 UT) 
ALTITUDE: 8° (low) 
LOCATION: Taurus 
DIRECTION: West-northwest 
After what has seemed an 
interminable period of 
languishing in the evening 
twilight, Mars is finally lost 
from view this month. Even 
so, it may still be possible 

to see it at the start of May 
when it passes to the north 
of the V-shaped Hyades open 
cluster in Taurus. Amazingly, 
the little planet still manages 
to hold on to its position 
relative to the horizon each 
night by virtue of the fact 
that it is moving eastward 
amongst the stars as they 
appear to drift slowly to the 
west each night. Despite 

this, the Sun’s slow crawl 
ever closer to the northwest 
point on the horizon at 

the same time of night 
means that mag. +1.6 Mars 
is soon lost from view. 


NOT VISIBLE THIS MONTH: 
Uranus and Neptune 


YOUR BONUS CONTENT > Planetary observing forms 
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This month lunar libration 
brings a portion of the 
choatic south pole region 
normally hidden from 

us into view 
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“Foreshortening dramatically compresses 
the north-south dimensions of lunar 
features, making them hard to untangle” 


MOONWATCH 


SOUTH POLE 


TYPE: Region 

SIZE: Approximately 
1,000km across 
LOCATION: 
100°E-100°W, 75-90°S 
AGE: Mostly within 

the range of 3.85- 
4.55 billion years 

BEST TIME TO SEE: 
7-13 May 

EQUIPMENT: Binoculars 
and telescope 


With its locked rotation, the 
Moon always presents a more- 
or-less similar face towards 
Earth. However, the Moon’s 
elliptical orbit, tilted to our 
own by 5°, produces an effect 
7 known as lunar libration. Over 
& time this gives us a tantalising 
& peek around the Moon’s edge 
E revealing features which are 
= both fascinating and 
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frustrating to view because of 
their extreme foreshortening. 
This month the Moon shows 
a favourable libration for its 
southern polar region on 7-13 
May. During this period the 
Moon will appear to tilt back 
slightly, so rotating the southern 
polar region forward towards 
Earth. The southern part of the 
Moon is heavily cratered and 


tricky to navigate at the best of 
times, so don’t expect an easy 
ride when trying to identify 
some of the craters that lie here. 
The best way to begin is to 
identify a feature that is easy to 
locate. We'll start with the 
distinctive 114km crater Moretus, 
6° west of the Moon’s central 
meridian and 380km (centre- 
to-centre) from the giant and 
very familiar crater Clavius 
(225km wide). Moretus has a 
sharp terraced rim, and equally 
sharp central mountain that 
casts an impressive triangular 
shadow across its floor. South 
of Moretus is Short (50km), and 
this begins a sequence of similarly 
sized craters to its south, 
starting with Short B (71km). 
This can be hard to identify 
properly as it’s mostly overlaid 
by Short. Keep going south from 
B to arrive at Short A (34km), 
which appears to touch B’s rim. 
South of Short A the 
foreshortening really starts 
to make things tricky. This 
geometric effect dramatically 


compresses the north-south 
dimensions of lunar features, 
making them hard to untangle. 
Below Short A are Malapert B 
(37km)and Malapert A (24km). 
Malapert itself is a 70km crater 
that lies farther south and is 
offset to the east of the line we’ve 
just been following. A huge 
mountain peak appears just 
behind it. The location of the 
south pole can be seen relative 
to this feature, marked by a 
short line on our photo. 

This part of the Moon contains 
some impressive mountainous 
peaks that can be seen near or on 
the limb. Look west of Malapert 
to locate Cabaeus (98km). The 
centre of this crater is at 85°S, 
quite close to the pole. The large 
peak that sits in front of it is often 
referred to as M1; this is from 
what’s regarded as a classic map 
of the area made by Ewan 
Whitaker in 1954. Beyond 
Cabaeus are peaks M4 and M5 
which rise to a height of around 
9km. These mark parts of the rim 
of the South Pole-Aitken Basin, 
a huge crater located mostly on 
the far side. This 2,500km 
feature is the largest and oldest 
impact basin on the Moon. Its 
depth of 13km also gives it the 
accolade of being the deepest 
recognised lunar basin. 
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COMETS AND ASTEROIDS 


Jupiter-family comet 71P/Clark ventures into Scorpio 
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4 Catch the comet with globular cluster M4 and Antares in May 


Comet 71P/Clark is heading 
south, passing out of the 
large, indistinct form of 
Ophiuchus, into the low 
southerly constellation of 
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Scorpius. It may be seen with 
a small telescope at this time, 
and increases in brightness 
from mag. +12.6 to +11.8 
throughout the month. 


Towards the end of May it 
passes less than 2° to the east 
of the bright red-supergiant 
Antares (Alpha (a) Scorpii), 
and this provides a great 
opportunity to spot the comet 
and take a photograph of it. 

A green-hued comet and a red 
star make for a good colour 
contrast. Just to add interest, on 
the opposite side of Antares 
from the comet is the bright 
globular cluster M4. An 
imaging setup with at least a 5° 
field should be able to produce 
a lovely shot of the comet, star 
and globular cluster towards 
the end of the month. The 
Moon will be in a waxing 
crescent phase then and 
shouldn't interfere. 

This is a periodic comet with 
an orbital period of 5.521 years. 
It was discovered on 9 June 
1973 by Michael Clark at the 
Mount John University 
Observatory in New Zealand, 
and has been observed on 


several perihelion returns since. 
Its next perihelion occurs on 

30 June but it will be rather low 
by this date from the UK. The 
peak brightness is not predicted 
to exceed mag. +11.8. 

Since its original discovery, 
71P/Clark has exhibited non- 
gravitational perturbations, 
including a small deceleration 
between 1973 and 1989. This 
was followed by a dramatic 
increase. These effects are 
believed to be caused by two 
active regions on the comet’s 
760m-diameter nucleus. As 
they experience outgassing, so 
they perturb the comets orbit. 

71P/Clark is a Jupiter-family 
comet, a class of short-period 
comets with periods less than 
20 years and low inclinations 
to the ecliptic plane. Its 
elliptical orbit takes it out as 
far as 4.685 AU (700.9 million 
km) from the Sun and in as 
close as 1.562 AU (233.7 
million km) at perihelion. 


STAR OF THE MONTH 


Arcturus — the brightest star in the northern celestial hemisphere 


Arcturus (Alpha (a) Bodtis) is an orange giant 
star of spectral type KO III and is particularly 
easy fo find, being located close to the asterism 
known as the Plough. Start at the Plough’s 
handle and continue its arcing curve to arrive 
at Arcturus. The star’s name means ‘Bear guard’ 
or ‘Bear watcher’, a reference to its host 
constellation of Bodtes, which represent a 
bear herder, keeping a watchful eye on the 
Great and Little Bears, which lie nearby. 

Arcturus is the fourth-brightest star in the 
night sky. It also qualifies as the brightest star in 
the northern celestial hemisphere, and it holds 
the accolade for being the first star other than 
the Sun, or the occasional supernova, to be 
seen during the hours of daylight. Arcturus is 
113 times brighter than our Sun, although this is 
misleading because it radiates a lot of energy 
in the infrared part of the spectrum. Comparing 
total output across the electromagnetic 
spectrum, it’s 215x more luminous than the Sun. 
The diameter of Arcturus has been determined, 
by various methods, to be around 25.4 times 
that of the Sun. In terms of age it is estimated 
to be between 6-8.5 billion years old. 
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4 Arcturus is one of the stars that forms the Spring Triangle asterism 


An interesting characteristic of Arcturus is its 
proper motion, which is falling behind its galactic 
neighbours by around 100km/s. This anomalous 
motion is shared by a number of other stars known 
collectively as the Arcturus Group. Various ideas 


have been put forward to explain what's 
happening here: one suggests that Arcturus 
is from an old disc population of our Galaxy, 
while another postulates that it may be part 
of a dwarf galaxy that collided with ours. 
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STEPHEN TONKIN’S 


BINOCULAR TOUR 


May offers us chances to glimpse Markarian's 
Chain, a beat-up galaxy and some easy doubles 


[M4 Tick the box when you've seen each one 


1 MELOTTE 111 


Melotte 111 is a seemingly made-for- 

binoculars open cluster known as 
Berenices's Hair. Look at a point midway between 
mag. +2.9 Cor Caroli (Alpha (a) Canem 
Venaticorum) and mag. +2.1 Denebola (Beta 
(B) Leonis) to find mag. +4.4 Gamma (y) Comae 
Berenices, and you should be able to see a misty 
patch of sky about 6° across. 10x50 binoculars 
will reveal 30 or so stars filling the view. Embedded 
in the cluster, nearly 2.5° south of Gamma Comae 
Berenices, is the double star 17 Comae Berenices. 
With a separation of 145 arcseconds, the white 
mag. +5.3 and +6.6 components are an easy 
split in your binoculars. EL] SEEN IT 


2 FS COMAE BERENICES 


Identify mag. +4.2 Beta (f) Comae Berenices 

and mag. +4.3 Diadem (Alpha (a) Comae 
Berenices), and find the mid-point between them. 
Only 1° west is the orange semi-regular variable 
FS Comae Berenices; you can confirm that you 
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have the correct star as it is just under 0.5° north 
of a mag. +6.8 star. The variable’s magnitude 
moves between +6.1 and +5.3 with a period of 
55-58 days. Spectroscopic analysis shows 
variations in radial velocity, which suggests this 

is due to pulsations in size. F] SEEN IT 


3 THE BLACK EYE GALAXY 


Look 2.5° west-southwest of FS Comae 

Berenices to reach mag. +8.5 galaxy 
M64, also know as the Black Eye Galaxy. You 
will need a transparent, moonless sky for this 
object which, owing to its high surface brightness, 
is quite easy to see in the right conditions. In 
binoculars under dark skies it appears as a small 
oval glow with a long axis about a quarter of 
the apparent diameter of the Moon, but light 
pollution will reduce its size. Binoculars will not 
show the dark dust lane that gives this galaxy 
its common name. C1 SEEN IT 


4M53 


Return to Diadem and hop 1° northeast, 
where you will find a small misty patch 


that appears to grow in fuzziness and brightness 
when you centre it in the field of view, then avert 
your gaze back to Diadem or beyond. This is mag. 
+7.6 globular cluster M53, and its apparent 
change in size and brightness, which is typical 
of globular clusters, showcases the difference 
between direct and averted vision. L] SEEN IT 


5 32/33 COMAE BERENICES 


A little more than 2.5° west of Diadem is 

the orange mag. +4.7 star 36 Comae 
Berenices, which is the easternmost of an equally 
spaced line of three stars that spans 3°. The middle 
star of the three is our second double star of the 
tour. Like 17 Comae Berenices, it is an easy split 
(196 arcseconds), but is slightly fainter, with the 
two stars (32 and 33 Comae Berenices) shining 
at mag. +6.3 and +6.9. Compare the colours to 
17: the brighter of this pair, 32, is distinctly 
yellowish in small binoculars, but can you detect 
any colour in fainter 332 (1 SEEN IT 


6 MARKARIAN’S CHAIN 


This galaxy chain lies almost exactly 

halfway between mag. +2.9 Vindemiatrix 
(Epsilon (e) Virginis) and Denebola. You should 
have no problem at all finding galaxies in this 
region, but it can be tricky to identify those that 
fade in and out of view as you switch between 
direct and averted vision. Start with M84 and 
M86, the easiest and brightest members. You 
should be able to identify the seven brightest 
galaxies if the sky is reasonably dark. [1 SEEN IT 
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THE SKY GUIDE CHALLENGE 


See if you can identify the Moon, planets and even stars in the daylit sky 


4 The Moon is your friend when it comes to finding planets by day; planet appearances exaggerated for clarity 


This month’s challenge is about 
locating astronomical objects 
in the daytime sky. The Sun is 
obvious, of course, but what 
about the Moon? 

It’s relatively easy as long as 
you know where to look ina 
clear sky, though thin cloud or 
haze can make doing so harder. 
The crescent phases get hard to 
spot, the closer they are to the 
Sun. The thicker phases 
between first and last quarter 
are much easier, but those close 
to full Moon really belong to 
the night, since they rise and 
set as the Sun sets and rises. 

Use the Moon to find the 
planets. Locate it, 91%-lit and 
waxing gibbous, in the east- 
southeast around 19:00 BST 
(18:00 UT) on 7 May using 
binoculars, and place it at the 
top of the view. Look about 
four apparent Moon diameters 
below and you should see a 
faint dot — Jupiter. 

Venus is an easier target that 
can be seen by the naked eye in 
daylight as long as you know 


where to look. On 22 May, a 16%- 
lit waning crescent Moon is a 
little over one-third of the way up 
the sky, due south, at 10:00 BST 
(09:00 UT). Venus is just over 
eight apparent Moon diameters 
above and slightly to the left. 
A harder telescopic quest 

occurs on 24 May when a 3%-lit 


Regulus near the Moon during 
the day, as seen in May 2007 


waning crescent Moon is roughly 
halfway up the sky, due south 
at midday. In fair weather try 
picking the Moon up before 
sunrise and staying with it 
through to noon. Mag. +0.2 
Mercury sits 10 apparent Moon 
diameters to the right and one 
up from the Moon at this time. 


The Sun will be only 20° from 
the Moon so caution is advised. 

Amazingly, some brighter 
night-time stars can be seen 
with a telescope during the day. 
On 4 May at 18:30 BST (17:30 UT), 
a 67%-lit waxing gibbous Moon 
should be fairly obvious 40° up 
in the southeast. Mag. +1.4 
Regulus (Alpha (a) Leonis) sits 
nine apparent Moon diameters 
to the upper right. An easier 
arrangement occurs on 31 May 
at 16:45 BST (15:45 UT) when 
the 41%-lit waxing crescent 
Moon, 41° up in the southeast, 
is positioned so that Regulus 
appears one apparent Moon 
diameter to the north of the 
Moon’s edge. 

On 28 May, a thin 7%-lit 
waxing crescent Moon occults 
mag. +0.9 Aldebaran (Alpha 
(a) Tauri) just before sunset. 
From the centre of the UK 
disappearance occurs at 
19:08 BST (18:08 UT), with 
reappearance at 20:03 BST 
(19:03 UT). Look for the Moon 
one third of the way up the 
sky, in the west-southwest 
approximately 20 minutes 
before disappearance. 

If you've had success with 
seeing these night time stars 
during the day, try for others 
and see how dim you can go. 
You might be surprised. 
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DEEP-SKY 


TOUR 


Digging into the House's 
basement throws up some 
celestial treasures 


lM Tick the box when you've seen each one 


1 MU CEPHEI 


This month's tour will have you 

rummaging around in what could be 
called the ‘basement’, the region below the 
bottom of the House asterism in Cepheus. 
Our first target is an easy find, the naked- 
eye star Mu (u) Cephei, or Herschel’s Garnet 
Star. This red supergiant is best seen through 
a telescope at low magnification, because 
this is when its red, or at least deep orange, 
colour really becomes apparent. Mu is a 
semi-regular variable changing in brightness 
between mag. +3.4 to +5.1. This is one of 
the largest stars known estimated to be 
1,260 times the diameter of the Sun and 
100,000 times more luminous. It’s also pretty 
remote with an estimated distance of 
6,000 lightyears. C1 SEEN IT 


2 IC 1396 

Oo Mu Cephei sits on the northern 
boundary of diffuse nebula 

IC 1396, which is listed at mag. +3.5. This 
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brightness is spread over an area measuring 
170x140 arcminutes, resulting in a very low 
surface brightness. Consequently IC 1396 is 
something of a visual challenge. Under 
transparent, dark skies, look for the brighter 
regions towards the northern and eastern 
edges. A UHC filter is recommended, as is 
low magnification. A 10-inch scope can show 
the eastern region if you use averted vision, 
while a 6-inch scope can reveal part of the 
edge with the help of a UHC filter. The main 
cluster embedded in the centre of the nebula 
is Trumpler 37, which has an apparent 
diameter of 90 arcminutes. L] SEEN IT 


3 THE ELEPHANT’S 
TRUNK NEBULA 


IC 1396 contains the famous dark 

W nebula vdB 142, the Elephant’s Trunk 
Nebula. It is possible to see portions of vdB 
142’s outline visually but only with a large 
scope. A 14-inch instrument under transparent, 
dark skies, together with properly dark 
adapted eyes, may get you a glimpse of the 
‘bridge’ of the elephant’s nose, where the 
outline is brightest. First locate mag. +5.7 
HIP 106886 at the centre of IC 1396. Look 
approximately 0.5° to the west and identify 
TYC 3975-0628-1 and TYC 3975-0650-1, 
which shine at mag. +9.2 and +8.4 respectively. 
From here use our inset chart to see whether 
you can detect any of the bright edge that 
helps define the Elephant’s Trunk. [] SEEN IT 


A PREITE-MARTINEZ 
1-333 


The ease by which we found our first 
target, Mu Cephei, is counterbalanced 


< Diffuse nebula IC 1396 
contains the dark void of 
the Elephant’s Trunk 


THIS DEEP-SKY TOUR 
HAS BEEN AUTOMATED 


ASCOM<-enabled Go-To 


mounts can now take you to 


this month's targets at the 
touch of a button, with our 
Deep-Sky Tour file for the 
EQTOUR app. Find it online. 


by our next target, planetary nebula Preite- 
Martinez 1-333 (PM 1-333). This was only 
confirmed as a true planetary as recently as 
2009, and consequently is missing from many 
catalogues. It is 23 arcminutes northwest of 
Mu Cephei and, at mag. +14.0, requires a 
16-inch or larger scope to see convincingly. 
It also responds well to UHC or Olll filters, 

if you have them. The nebula appears as 

a circular disc of uneven brightness, 

AO arcseconds across, and its southern 
edge appears slightly brighter than the 

rest, jumping in and out of vision, flipping 
between a point and an arc of light. Use a 
magnification of 250x or higher. C1 SEEN IT 


5 THE FOETUS NEBULA 
Planetary nebula NGC 7008, the 
Foetus Nebula, can be found by 

extending the west side of the House asterism 

- that's mag. +3.2 Alfirk (Beta (B) Cephei) 

to mag. +2.5 Alderamin (Alpha (a) Cephei) 

— south for the same distance. The nebula 

is 2° west of the point you come to. Here 

you'll find two stars of mag. +9.3 and 

+10.2, 18 arcseconds apart. The 1.5x1- 

areminute nebula sits just north of this pair. 

The whole group appear as a small star 

quartet, with the mag. +13.2 central star 

forming the third member. The brighter 

northeast portion of the nebula contains a 

bright spot, representing the fourth ‘star’. 

At high magnification this 12th-magnitude 

nebula reveals lots of detail. 1 SEEN IT 


6 NGC 7235 


The southeast foundations of the 

House asterism look a bit jumbled. 
They are marked by the naked-eye stars 
Delta (8), Zeta (€) and Epsilon (e) Cephei. 
Open cluster NGC 7235 lies inside the 
triangle formed by Zeta, Epsilon and a 
mag. +5.2 star 0.5° southwest of Epsilon. 
It appears as a relatively small cluster, 
measuring 4 arcminutes across. The 
combined magnitude of its 98 members 
gives NGC 7235 a listing of +7.7. A 10-inch 
scope should reveal around 15 individual 
members and show that the overall shape 
of the cluster appears to be elongated in 
an east-northeast to west-southwest 
orientation. A mag. +8.9 star shines 
brighter than the others. 1 SEEN IT 


Print out this chart and take an 


automated Go-To tour 
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CHART: PETE LAWRENCE, PHOTO: ROBERT SCHULZ/CCDGUIDE.COM 


ALL PIUCTURES: PETE LAWRENCE 


RECOMMENDED EQUIPMENT 


DSLR attached to a telescope or lens on a tracking mount 


Although stars are often described in 
terms of vivid colours, in reality these 
colours are quite subtle to the naked eye, 
taking time and practice to see properly. 
They are definitely there though, and 
most evident with the brighter stars. 

The pair we’ve chosen, Omicron! (0!) and 
Omicron’ (o’) Cygni, are a good example. 
They’re on the back edge of the Swan’s 
western wing. Cygnus currently appears over 
towards the northeast as darkness falls. 

Cameras are great at pulling out colour 
from your average faint fuzzy object. Where 
to the naked eye a distant galaxy or nebula 
may look like a grey smudge, the integration 
of light on a camera’s sensor raises the 
signal strength enough to show distinct 
colour. However, try the same trick with a 
star and the colour will be lost. 

The reason for this is that although tiny, 
the point of light representing what is often 
a massive distant star is intensely bright. 
Unlike faint fuzzies you don’t have to 
expose a camera sensor to that intense 
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Images of star fields really come 
to life when you can see the 
variety of colours within them 


spot of light for not very long for it to 
overexpose to white. 

The atmosphere has an effect too. As 
seeing jiggles the apparent position of the 
star on the imaging sensor, it distributes 
the star’s light over a slightly larger area. 
At the extreme edge of this ‘super-sized’ 
star image, the original star’s light doesn’t 
reach overexposure because it only stays 
on that part of the sensor for a very short 
time. Consequently, here is where you'll 
find the star’s true colour. 

Underexposing your shots is another 
way to capture correctly exposed, 
colourful stars, but the net result can bea 
little underwhelming. Fortunately, there 
are several ways that allow star colour to 
be revealed in photographs. Some of these 
methods are destructive in that they no 
longer provide a true representation of 
what the original scene looked like. 


ie) ASTROPHOTOGRAPHY 


Capturing the true colours of stars 


One easy way to show star colour 
effectively is to let Earth’s rotation trail 
the stars through the camera frame of a 
camera fixed on a tripod —a star trail 
image. With the sensitivity of the camera 
set correctly and a long enough focal length 
lens, the length of time each star lingers 
on a pixel site is insufficient to saturate 
the pixel and so colour is retained. 

Another method is to smear the light of 
a star over a larger area. This causes the star’s 
light to have a lower apparent surface 
brightness, as seen by the camera sensor, 
and consequently it is harder to reach a 
point of overexposure. There are several 
relatively simple ways to spread starlight 
over a larger image area in a photograph. 

A natural way to do this is to wait for a 
misty night and take a regular shot of the 
stars, as you would do on a perfectly clear 
night. The mist diffuses the starlight out 
over a wider area, and the net result is 
that the colour is more evident. A less 
easy way to emulate this effect is to 
breathe on the front surface of the lens. 

Another really simple method is to 
defocus. Although this may seem like a 
cardinal sin, it results in a star’s light 
being spread into a disc. If you have a 
gentle touch, try increasing the degree 
of defocus during a long exposure to 
produce an ever growing pattern of 
dimming but colourful star discs. If 
this is too hard, try defocusing more 
on subsequent exposures and then 
combining the results in an editor. 


KEY TECHNIQUE 


LET THE LIGHT GO 

While most deep-sky photography is 
concerned with capturing every last scrap 
of light from an object, it’s all too easy to 
overexpose the stars. Although this may not 
seem that much of an issue, overexposure 


bleaches out the star’s central area to pure 
white. This loses that most precious of stellar 
commodities, the star's colour. Lack of star 
colour can really reduce the beauty of a star 
field and knowing how to restore it is an 
important skill for the astrophotographer. If 
you're just interested in showing the colours 
themselves, there are a number of 
techniques that can be employed to do this. 


4] Send your image to: hotshots@skyatnightmagazine.com 
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STEP BY STEP 


STEP 1 

The process outlined here represents one of several methods for enhancing 
colour in star shots. It works best on star fields that don’t contain extended 
deep-sky objects. Using a camera such as a DSLR, a low ISO setting works 
best to retain as much colour tone as possible. Too high an ISO will reduce 
the tonal range resulting in bleached and rather pale looking colours. 


MAY 65 


STEP 2 


Open the star field image in a layer-based editor. Use the selection tool 
and select the sky background. This should select everything except for 
the stars. Most of the stars should appear deselected. Adjust the selection 
tool's threshold if this isn’t the case. Start with a threshold of 50 per cent. 
Once most of the bright stars are deselected, invert the selection. 


, 


A 


Lil 


STEP 3 

Now the stars themselves are selected. Expand the selection by a couple 
of pixels. The actual amount depends on your image’s star sizes. What 
you're after here is a selection that includes the bright core and some 

of the coloured pixels around the star. Zoom in and check selection 
coverage; don’t worry if a small area of background is selected too. 


STEP 5 

Duplicate and hide the original ‘star’ layer — this allows you to ‘reset’ in 
case everything turns out a bit too vivid. Increase the saturation of the 
visible ‘star’ layer until you reach a point where you can clearly see 
colour but it’s not overly strong. For example, blue stars should appear 
pale blue at this stage rather than appearing intensely azure in colour. 


STEP 4 


Copy and paste the star selection as a new layer. Reselect the selection 
and apply a small Gaussian blur to its contents; the blur’s size should 
be enough to tint the central portion of the star with colour. Typically, 
this can be achieved with a radius of 1.5-2.0 pixels, but do experiment. 
The infill of colour is normally quite subtle. Deselect the selection. 


STEP 6 

Select the Colour layer blend mode to re-introduce colour into the shot. Once 
you’re happy with the result, duplicate the original image and the ‘star’ 
layer, and merge them into one. You now have a finished version along 
with the components it was created from. This allows you to compare the 
final version with the original, giving you opportunity to tweak the result. 
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ADVERTISEMENT FEATURE 


Star-trekking 
to the Canaries 


Move over Captain Kirk, there’s a new commander in 


charge of a stargazing ship. Only this one is on the 


ocean, writes Ben Gibson. 


hen thinking about 
astronomy, setting off for a 
luxury cruise might not be 
first on your mind. But Saga 
have launched an island-hopping ocean 
adventure designed to showcase one of 
the world’s top stargazing hotspots 
— the Canary Islands. 


And who better to talk to about this 
celestial cruise than the man in 

charge, Captain Julian Burgess. 

Speaking from his home in 
Northamptonshire, he says: “Of course, 
these days ships use advanced technology 
to navigate. But on long sea passages 

| always encourage my Officers to dust 

off the sextant and ‘shoot’ the stars at 
dawn and dusk. 


Navigating ships years ago, manual 
devices such as telescopes, compasses 
and sextants were all sailors had at their 
disposal. But in today’s age of GPS, 

radar and radio, do the stars even 

matter any more? “When you train to work 
at sea, ‘astro-navigation’ is still a big part 
of the syllabus, so it’s good to keep that 
knowledge fresh and in use” the 

Captain replies. 


Saga’s special cruise heads south to one 
of the world’s finest regions for stargazing: 
the Canary Islands. It visits four of the 
islands — La Palma, El Hierro, Tenerife and 
Lanzarote — as well as mainland Spain. 


Captain Burgess continues, “The quality 
of the sky and minimum of light pollution 
in the Canaries are particularly good for 
stargazing. It’s internationally recognised 
and protected for the quality of the IAC 
Observatories, and has the privilege 

of having three Starlight Reserves. 


“The quality of the sky and 
minimum of light pollution in 
the Canaries are particularly 
good for stargazing.” 


To enhance the programme of activities, 
Saga have arranged for top astronomers 
to give talks on board, including space 
flight historian Howard Parkin, plus a 
masterclass from the ship’s Officers on 
how to navigate by the stars, stargazing 
sessions every night, use of a telescope 
set up on deck, and the chance to use 
the ship’s very own sextant! 


Guests will also be able to choose from 

a selection of optional shore excursions 
encompassing a visit to the world’s largest 
telescope Gran Telescopio Canarias on the 
island of La Palma, and an exclusive tour 
of the Teide Observatory on Tenerife. 


All this, while spending two all-inclusive 
weeks aboard Saga’s award-winning 
small ship Saga Sapphire, which offers 
spacious cabins, fantastic facilities and 
a choice of restaurants. The cruise sets 
sail in early January 2018 too, the perfect 
time to escape the UK for some 
welcome sunshine. 


So for those wanting to ‘boldly go’ 
for an exciting astronomical adventure, 
this one is written in the stars! 


The all-inclusive Canary Island 
Constellations cruise aboard 

Saga Sapphire sails from Southampton 
on January 7, 2018 for 14 nights. 
Contact Saga on 0800 056 9947 

or visit saga.co.uk/skyatnight. 


Pictured from top: Go trekking in the 
Canary Islands; Captain Julian Burgess 
on the bridge; Saga Sapphire; Tenerife’s 
astronomical observatory. 


SAVE A FURTHER 


-: : : : CANARY ISLAND 
| CONSTELLATIONS 


; ; 14 NIGHTS FROM 
. é; . £1,899* PER PERSON 


Finding your own space. - 


iS much easier - ae Fy 2 ABOARD SAGA SAPPHIRE Pee 
than you think. os — 


service to the portt, or Fe 
free car parking 
° Selected drinks* s 
° All gratuities on board ae 
° 24-hour room service 
° Complimentary Wi-Fi 


CALLING AT... : 


° Southampton, England 
° Funchal, Madeira 
° Santa Cruz, La Palma 


° Puerto de la Estaca, El Hierro - <e 
° Santa Cruz, Tenerife 5 


° Arrecife, Lanzarote 

° La Corufia, Spain 

° Southampton, England 
Cruise code: SA335 


If you’re going to do it, 
do it properly > 


VISIT SAGA.CO.UK/SKYATNIGHT 
CALL 0800 056 9947 

QUOTING KYNT4 e a 
OR VISIT YOUR TRAVELAGENT __ 


eS ABTA *Save a further £250 per person when booking by May 12, 2017: Saving is applicable to all cabin grades. Offer is applicable to new bookings only, cannot be combined with any 
other offer. Cabins at the offer fares are limited and Saga reserves the right to extend, reduce or withdraw the offer at any time without notice. Please call for further information 

(ls) weai64/wst79 on our Guarantees, all offer information and for details of the cabin guide and deck plans. #All-inclusive cruises include selected wines at lunch and dinner, Saga house-branded 
spirits, cocktails containing house-branded spirits, draught beer and lager, non-alcoholic cocktails, all mixers and soft drinks. tPrivate chauffeur service up to 75 miles each way or 

a shared chauffeur service from 76-250 miles. {Based on two people sharing an Inside Guarantee where you will receive your cabin number at embarkation or shortly before sailing and not at time of booking. Cabins 
may be located anywhere on the ship and twin cabins could have either two single beds or one double bed, further terms and conditions apply. Fare was correct at time of going to print and is subject to availability 
and change. Please call for further details. For more information about financial protection and the ATOL Certificate, visit www.atol.org.uk/ATOLCertificate. Saga’s holidays and cruises are exclusively for the over 
50s (but a travelling companion can be 40+). Saga Holidays is a trading name of ST&H Ltd (registration no. 2174052). ST&H Ltd and Saga Cruises Ltd (registration no. 3267858) are subsidiaries of ST&H Group Ltd 
(registration no. 0720588). All three companies are registered in England and Wales. Registered Office: Enbrook Park, Sandgate, Folkestone, Kent CT20 3SE. With respect to general insurance products sold in the 
UK, ST&H Ltd is an appointed representative of Saga Services Limited, registered in England and Wales (company no. 732602), which is authorised and regulated by the Financial Conduct Authority. NHA-SC6354. 
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ABOUT THE WRITER 
Deirdre Kelleghan is 
an artist, astronomer 
and co-author of 
Sketching the Moon: 
An Astronomical 
Artist's Guide. 
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Ireland offers plenty of 
opportunity to combine raw 
natural beauty with-crystal 
clear skies; this serene 
scene is part of the Wicklow 
Mountains National Park 


reland offers some of the darkest skies in 
Europe, boasting two International Dark 
Sky Places that are paving the way for 
astro tourism to really take hold across 


the island. From the Ancient East to the Wild 


Atlantic Way, there are a wealth of locations 
with good night skies, where visiting 
astronomers can experience darkness of the 
deepest kind. There are also plenty of activities 
by day — caves to explore, mountains to climb 
and whiskey to be sampled. Read on to discover 
our pick of the 10 best dark-sky sites on offer. 


DARK SKIES IRELAND MAY 69 


Lough Gur’s location protects it from light 
pollution, meaning spectacular views 
of the night sky for visiting astronomers 


Lough Gur, County Limerick 


Despite its proximity to the city of Limerick, Lough Gur is dark because it 
is nestled amongst the hills of Knockfennel and Knockadoon, shielding it 
from light pollution. As a result, it is currently filing for Dark Sky Park 
status. The area hosts Grange Stone Circle, built in 5,500 BC and aligned 
with the rising Sun of the summer solstice. A Solstice Festival runs from 
16 to 18 June 2017, and on 21 June at 4.57am people will gather to watch 
the Sun rise through the entrance of the circle. 


BY DAY: Nearby Ballyhoura and Liscarroll offer beautiful natural trails and 
walks, while Limerick itself — capital of the mid-west — is half an hour’s drive. 


FOR MORE INFO: www.loughgur.com; www.shannonsideastronomyclub. 
com; www.visitballyhoura.com 


Ballintoy on the Antrim 
coast boasts naked-eye 
views of the Milky Way 


The Antrim coast 


The Antrim coast road takes you along points where the aurora sometimes 
makes an impactful show. Astronomers head to Dunluce Castle (the home, 
with a healthy dollop of CGI, of House Greyjoy in Game of Thrones) whenever 
the auroral oval touches the dark skies here. The area is also one of two regions 
designated as Milky Way Class by the Dark Sky Discovery Partnership, meaning 
our Galaxy is visible on clear nights with the naked eye. 


BY DAY: Visit the iconic Giant’s Causeway and stop for a dram at Bushmills, 
Ireland’s oldest whiskey distillery, or test your nerves crossing the famous 


Carrick-a-Rede rope bridge. 


FOR MORE INFO: www.irishastro.org.uk; www.bushmills.com/distillery; 
www.discovernorthernireland.com > 
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County Clare 


The Milky Way seems almost touchable in many displays to educate and excite visiting 
parts of Clare. The county hosts the Burren, a families. County Clare is also famous for Fe 
magnificent expanse of limestone slabs and giant its traditional music scene. 


boulders that looks otherworldly, especially near 

the Mars-like Fanore beach. Shannonside Astronomy FOR MORE INFO: 

Club observes under pristine dark skies close tothe | www.shannonsideastronomyclub.com; 
Poulnabrone Neolithic tomb. The club runs the www.doolincave.ie; www.aillweecave.ie 
Burren Star Party at Ballyvaughan in September. 


BY DAY: Take a trip to nearby Doolin Cave, 
featuring Europe’s largest stalactite, or 
Aillwee Cave for its birds of prey 


The Burren is one of Ireland’s most beautiful 
landscapes, but don’t forget to look up! 


Blackrock Castle isa hub [i @€ 0) 1] nty Offa ly 


for astronomy events 


Midlands Astronomy Club observe at Clonminch near Tullamore in County 
Offaly. They have their own observatory and car park, and host bi-monthly 
observing sessions. The club also hosts an observing event at Athlone Castle in 
County Westmeath several times a year and the annual star party COSMOS, 
which next runs on 13-15 April 2018. 


BY DAY: Birr Castle is home to the famous 19th-century Great Leviathan 
telescope, as well as beautiful gardens and nature walks, or wet your whistle 


Ss hee p’s ae ed él Way, at the Tullamore DEW whiskey distillery and visitor centre. 
Co u nty Co r k FOR MORE INFO: www.midlandsastronomy.com; www.birrcastle.com; 


www.discovertullamore.com 
One of my few naked-eye drawings of the 
Milky Way was done from Durrus on the Sheep’s The Sky Train sculpture in nearby Lough 
Head Way peninsula in west Cork. Cork Boora Discovery Park; one of the Irish 
Astronomy Club supports nearby Blackrock midlands’ many dark-sky sites 
Castle Observatory events and hosts monthly 


lectures at University College Cork. 


BY DAY: Fota Wildlife Park is just 25 minutes’ 

; drive from Cork, while the nearby Lighthouse Loop 
Walk is exhilarating. The area is also a hub for 
sailing, kayaking and scuba diving. 


DON MACMONAGLE/ALAMY STOCK PHOTO 


FOR MORE INFO: www.thesheepsheadway.ie; 


www.corkastronomyclub.com; www.fotawildlife.ie 
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STOCK PHOTO, IAIN TODD, 
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A The Great Leviathan at Birr Castle as it 
stands today, restored to its former glory 


4 The historic Armagh Observatory, much 
visited and beloved by Patrick Moore 


ON THE TRAIL 


Ireland’s astronomy trail links together its major observatories 


Plan your visit to Ireland via the Irish 
Astronomy Trail and learn more about 
our heritage of observing the stars. The 
route spans the island and takes in eight 
of its major astronomical landmarks. 
Dunsink Observatory in Dublin has its 
astronomical roots planted in the 1700s 
and welcomes thousands of visitors every 


year. Its beautiful 11.75-inch refractor was 
built in 1868 and is still in use for public 
outreach today. Newgrange in County Meath 
is the oldest astronomical observatory in the 
world, taking visitors back in time to wonder 
at the prowess of ancient astronomers. 
Armagh Planetarium holds excellent 
exhibitions and star shows, while nearby 
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< The third 
Earl of Rosse 
has become 
known as 

a prolific 
sketcher; this 
is M51 


Armagh Observatory has an original 
Grubb Telescope Company refractor, as 
does Crawford Observatory in Cork. 
Blackrock Castle Observatory, also in Cork, 
has a vibrant educational programme. 

Birr Castle in County Offaly has a science 
centre and is home to the historic Leviathan 
of Parsonstown, which was once the 
largest telescope on the planet. The 
science centre displays include, among 
countless other artefacts, the original 
drawing of the Whirlpool Galaxy, M51, 
by the third Earl of Rosse. The Imbusch 
Observatory in Galway is the youngest 
public observatory in Ireland, having 
opened in 2004. It hosts free open 
evenings once a week during winter. 
www.astronomytrail.ie/map 


~ The pristine skies of Kerry; in 
2014 this region was made the 
first ‘gold-tier’ Dark Sky Reserve 
in the northern hemisphere 


Kerry International Dark Sky Reserve 


With 700km’ of truly dark skies 

certified by the International Dark 

Sky Association (IDA), this area is a must 
for visiting astronomers. My experiences 
of the night sky at St Finian’s Bay in the 
1980s will remain in my soul forever. 
Each year the Skellig Star party takes 
place at Ballinskelligs (18-21 August 


in 2017) featuring quality speakers 
and observing sessions: it’s an 
astrophotographer’s paradise. 


BY DAY: Local boat trips take you 
to the Skellig Islands, home to the 
UNECSO heritage site monastery 
that featured in Star Wars: The Force 


Awakens. Visit historical buildings such 
as Derrynane House or stroll along the 
stunning beaches that County Kerry 
has to offer. 


FOR MORE INFO: www.kerrydarksky. 


com; www.kerryastronomyclub.com; 
www.skelligsislands.com > 
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The pale band of the 
Milky Way hovers over 
the Wicklow Mountains 


Wicklow Mountains National Park 


This region is part of Ireland’s 

Ancient East, and within the park is 
the stunning and historic Glendalough 
monastic site with its beautiful lakes 
and walks. On many occasions I have 
witnessed really good skies here when 
observing Saturn at public events. 
Members of the Irish Astronomical 
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Society observe close to the national 
park and offer monthly public viewings 


in Dublin. The Irish Federation of 
Astronomical Societies supports 


BY DAY: Visit nearby Dublin or 
explore Ireland’s Ancient East via 

the walking trails through the beautiful 
Wicklow Mountains. 


Dunsink Observatory in County Dublin 


for events such as Solarfest 2017 (16-18 
June), hosting international speakers and 


public observing sessions. 


These limestone ‘pavements’ 
are one.of the most distinctive 
features of Inis Mor 


FOR MORE INFO: 
www.irelandsancienteast.com; www. 
visitwicklow.ie; www.irishastrosoc.org 


Connemara, 
County Galway 


One of the darkest places I have travelled with my 
telescope has to be Inis Mor, the largest of the Aran 
Islands off the west coast. Accessible by ferry from 
Rosaveel, the island is almost devoid of light at night. 
Connemara offers the beautiful sight of a darkening 
sky enriching itself slowly over the expanse of the 
Atlantic Ocean. Galway Astronomy Club observes 
from a site close to Bearna wind farm most Fridays. 
The club hosts its annual Astrofest at the Westwood 
House Hotel in the city of Galway (28 January 2018). 


BY DAY: Visit colourful Galway with its pubs, 
traditional music and food markets, or for 
breathtaking scenery drive through the 
Doolough Valley to Delphi Adventure Centre. 


FOR MORE INFO: www.galwaycity.ie; 
www.galwayastronomyclub.ie; 
www. delphiadventureresort.com 


Rathbeggan Lakes, 
County Meath 


Though only a 
short drive off 
the motorway, 
Rathbeggan 
Lakes is still 
remote enough 
to give suburban 
astronomers a 
taste of the dark 
side. Meath 
Astronomy 
Group often 
meets at the 
lakeside to 
observe the night sky, and on 18 June the club is 
hosting a solar viewing session. Nearby, Newgrange 
prehistoric monument is aligned with the rising Sun 
during the winter solstice, and equinox festivals are 
held at the megalithic Loughcrew Cairns. 


The monument 
at Newgrange 
is prehistoric 


BY DAY: The ancient monuments of the Hill of 
Tara are worth a visit, or try a spot of zip lining, 
archery, climbing and other outdoor activities at 
Loughcrew Adventure Centre. 


FOR MORE INFO: www.meathastronomy.weebly. 


com; www.loughcrew.com; www.hilloftara.org 
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Take an Irish astro tour 


How to find Deirdre’s dark-sky sites and Ireland’s observatories 

Dark-sky sites 

1 Kerry Dark-Sky Reserve 

2 Mayo Dark-Sky Park 

3 Lough Gur, Limerick 

A Antrim Coast 

5 Sheep’s Head Way 

6 County Clare 

7 Rathbeggan Lakes 

8 County Offaly e 

9 Connemara a, 

10 Wicklow z ") 
Mountains “a # 


(9) 


a 
va 
#7, 


A Dunsink 

B Armagh 

C Newgrange 
D Crawford/ 
Blackrock 

E Birr Castle 
F Imbusch 


' Observatories 


Ballycroy and the surrounding 
area provides spectacular 
views of the Milky Way 


Mayo Dark Sky Festival takes place 27-30 
October in 2017. 


Mayo International Dark 
Sky Park, Ballycroy 


BY DAY: The Greenway off-road cycle trail 
is the longest in Ireland, while the scenery 
This park on the brink of the Atlantic of the Wild Atlantic Way speaks for itself. 
Ocean offers 110km’ of grassland and 
wilderness with designated areas for 
astronomers to observe under pristine 


skies; there’s also a visitors’ centre and 


exhibition space. It is, along with 

Kerry, one of two IDA Dark Sky Places 
in Ireland, and developing astro tourism 
is supported by the local council and 
National Parks and Wildlife Service. 


FOR MORE INFO: 
www.mayodarkskypark.ie; www. 
greenway.ie; www.wildatlanticway.com @ 
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ISTOCK X 2, DESIGN PICS INC/ALAMY STOCK PHOTO, BRIAN WILSON 


Here's your chance to sample an issue of Gardens Illustrated — 
the world’s most beautiful gardens magazine — absolutely free!” 


ae 


There are no obligations or catches — 
simply call 0800 665 417' 
or text 78070 quoting SKH517FR 


*Your free issue will either be the June issue, mailed on 19 May, the July issue, mailed on 16 June, 
or the August issue, mailed on 14 July. This offer is available to UK residents only and limited to 
one copy per household. OFFER ENDS 10 JULY 2017.‘ Calls are free of charge from all consumer 
landlines and mobile phones. Lines are open 8am-8pm weekdays and 10am-6pm Saturday. 


ISTOCK 
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SI ANGAVAING 


with a 


Thanks to smartphone apps, you can now 
keep a wealth of astronomical knowledge 
in your pocket. Jamie Carter reviews 

some of the best available right now 


our smartphone can bea powerful 

accessory during an observing 

session. By combining GPS 

positioning and an accelerometer, 
your phone can tell not only where you are on 
the planet, but exactly where youre pointing 
it; cue planetarium apps that show you exactly 
what yow’re looking at in the night sky. 

There are apps to help you plan observing 
sessions, find satellites and the International 
Space Station. There are apps that aid 
astrophotography, and provide the latest 
astronomical updates. Over the page, we look 
at 15 of these essential tools for astronomy. » 


ABOUT THE WRITER 
Eclipse-chaser and 


skies expert Jamie Carter 

is the author of A Stargazing 
Program for Beginners: 

A Pocket Field Guide. 


SMARTPHONE 


With the right apps your phone 
can be used to track satellites, 
identify mystery stars and even 
as a direct feed into NASA 
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4) Observing gids 


Stellarium Mobile Sky Map 
Price: £2.99/£2.19/£1.49 

Platform: iOS/Android/Windows Phone 
Pros: Realistic views; red-light mode; 
light-pollution slider 

Cons: Mostly technical data on stars 


This planetarium app from the creators of the 


original and free Stellarium computer software 


impresses by keeping it real. As 


well as a virtual horizon, it has an option to mimic 


what you can see with the naked eye, and even a light pollution adjuster. Overlays 
of the constellation lines, and equatorial and azimuthal grids can be superimposed. 
There’s also an easy-to-reach red-light mode and an unexpected section on the 

star lore of other cultures, including Inuit, Navajo and Aztec. 


https://noctua-software.com 


€ Heavens-Above 


Sky map 


re . wii 


, J 


+ 
\. : d 
a 


visible satellites + 


ores Cosma. - 
coms 2_ WEFOU Cour 
ERS-1 fio. 


Heavens-Above 
Price: Free 


Platform: Android (iOS in development) 
Pros: Simple design; accurate predictions; red-light mode 
Cons: Only shows man-made satellites; adverts along the bottom 


If you want to find a man-made object in orbit, you've come to the 
right place. Anyone wanting to see the ISS, a bright satellite or 
witness an Iridium flare probably already knows about the excellent 
Heavens-Above website; this app uses the same prediction engine 
to make calculations specific to your GPS position. It does so in 

a basic but thorough manner, wi 
as well as a dedicated section for each genre of object. 


www.heavens-above.com 


“ 


gee 418 km 


51.6° 


th a list of events visible that night, 
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Star Walk 2 

Price: £2.99/£0.99 

Platform: iOS/Android 

Pros: Easy time travel; tablet version allows voice search; 
red-light mode 

Cons: Detailed content requires an in-app purchase 


GoSkyWatch Planetarium 

Price: £3.99 

Platform: iOS 

Pros: Target-search; celestial grid design; 
red-light mode 

Cons: Bright stars only; obvious and invisible 
planets are treated the same 


This app 
for casual 
stargazers 
treats 
bright 
stars and 
planets 
like targets 
against a 
celestial 
grid 

view that 
remains 
the same whichever orientation you hold the phone. 
A voice announces that you've found a planet. Is 
Pluto a planet? You decide — there’s an option to 
choose ‘Pluto is Planet’ in the settings. Announcing 
distant planets could be misleading since they're 
impossible to see with all but powerful telescopes, 
but the app’s target search makes it a useful tool. 
www.gosoftworks.com 


This beautifully 
designed app has 

a useful time travel 
mode: touch the 
clock in the top-right 
corner then drag 

a finger up the side 
of the screen and 
the night sky goes 
into fast-forward, 

at any speed you 
desire. That's useful 
for planning long 
(and future) observing 
sessions, as is the 
Sky Live page, 
which gives at-a- 
glance rise and set 
times for planets 

and the Moon. 
However, detailed 
information on 
constellations, 
deep-sky objects, 
planets and satellites 
will all cost you extra. 
www.vitotechnology. 
com 
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Tonight at a Glance Done 


SkySafari 5 Pro 


Price: £38.99 
Platform: iOS/Android 


observing lists; red-light mode 


¥ 


Pee Ree 


| 


can cost several hundred pounds. 
http://skysafariastronomy.com 


Pros: Remote control of Go-To telescopes; extensive data; custom 


Cons: Expensive; a huge app at 1.7GB; requires telescope accessories 


No app goes as deep as SkySafari 5 Pro. On its own it's a great 
astronomy app: you can create observing lists, check celestial 
coordinates, get ISS/Iridium satellite notifications, view images from 
the Digitized Sky Survey, and even explore an intergalactic map of 
where an observing target is in the.Universe relative to the Sun. 
However, this app is both expensive, and huge in terms of file size. 
Using it to remotely control a computerised Go-To telescope requires 
a separate adaptor to let the app communicate with the setup, which 
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Universe2go 

Price: Free 

Platform: iOS/Android 

Pros: Free app; excellent audio narration; accurate 
augmented reality overlays 

Cons: Larger smartphones won't fit in viewer 


Of the many planetarium 
apps, there are few 
audio guides or 
augmented reality 
offerings that overlay 
information directly onto 
the night sky. This one is 
both. For best results it 
should be used with a 
Universe2go star viewer 
(£79); insert a regular- 
sized phone into the 
casing and look through 
the viewer to see star 
names and constellation 
boundaries overlaid onto 
the real night sky. Aim 
the virtual target at a 
specific object and an 
audio narration begins. Without the viewer you can put the app into 
planetarium mode on a phone or tablet and hear the same audio. 
http://universe2go.com 


Celestron SkyPortal 

Price: Free 

Platform: iOS/Android 

Pros: Remote control of telescopes; audio tours in earphones 
Cons: Brand specific; large app at 296MB; red-light mode 


Celestron’s 
SkyPortal can 
be used to 
wirelessly 
control models 
from both the 
brand's 
NextStar 
Evolution 
line-up of 
Schmidt- 
Cassegrain 
telescopes, 
or with any 
computerized 
Celestron 
telescope when used with a SkyPortal Wi-Fi module (£120). After 

an easy pairing and alignment process the app allows your phone 

to act as a wireless hand controller; tapping an object on the phone 
screen for your scope fo centre in the eyepiece. At its core is a great 
planetarium app, with four hours of audio commentary — and it’s 


att a 


Fri titan 17.2017 Odddgs PA Fri Mar 17, 2017 0837-90 PMA 


{ Mes 


‘available to download for free. 


www.celestron.com 


Seco Nights Owtlfiy Map 


Astronarner 6 Weather 


Scope Nights on, 
Price: £4.99 

Platform: iOS 

Pros: Forecasts for specific locations; dark-sky advice 
Cons: Forecasts not always accurate 

Every amateur astronomer yearns for clear, dark eee and 
this exhaustive app helps you find them. It presents a simple 
10-day weather forecast for your GPS location alongside a 
rating for all-night stargazing (poor, fair, good, etc). But it’s 
the ‘Scope Sites’ section that impresses most, allowing users 
to both save favourite observing locations and search for new 
ones. It even includes locations where amateur astronomers 


are regulars, such as observatories and officially 
designated dark-sky sites. Lastly, a dark-sky map allows 
you to see how much light pollution there is at a-site. 
http://eggmoonstudio.com > 
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Adobe Photoshop Express 


Price: Free 
Platform: iOS/Android/ 
Windows Phone 


Pros: Effective noise reduction 


Cons: Fewer options than desktop version 


If you’re doing astrophotography or 
creating nightscapes using a camera 
with Wi-Fi, this app version of Photoshop 
makes a good stand-in for the desktop 
software so popular with astro imagers, 
letting you edit and check photos on the 
go. Key features include sharpen, clarity 
and exposure sliders, but most useful is 
a clever noise reduction feature that 
automatically zooms-in on the image. It 
also includes shortcuts to upload finished 
images to everything from Adobe's 
Creative Cloud to social media. 
www.adobe.com 
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PhotoPills 

Price: £9.99 

Platform: iOS (Android in development) 

Pros: Precise positioning for Sun; Moon and Milky Way 
Cons: Complex interface takes some to get used to 


Want to 
capture that 
iconic 
moonrise or 
moonset 
photo where 
our lunar 
companion 
glows orange 
as it hangs 
above the 
horizon? 
PhotoPills can 
help by 
showing you 
when and 
exactly where 
the Moon will be at dusk on the day of the full Moon, so you can plan 
the shot. Remarkably, it can do the same for the Milky Way, which 
makes PhotoPills unique. There are some great advice and tutorials 

on the developer's website. ; 
www.photopills.com 
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NightCap Pro 

Price: £1.99 

Platform: iOS 

Pros: Manual camera controls; records photos as TIFF files 
Cons: Limited by your phone’s camera quality 


Of the many apps that allow you to take images in low light conditions, 
NightCap Pro is the most astrophotography centred. The app gives you 
the manual control to take DSLR-like nighttime photographs using a 
phone camera; presets include stars, the ISS and meteors; there’s even 
a star trails mode. The ISO goes all the way up to 6400, there’s built-in 
noise reduction and an intervalometer for night sky 'timelapses, and it 
even records photos as TIFF files. All that’s needed alongside it is a 
phone holder, a tripod, and clear skies. 

www.nightcapcamera.com 


ASTRONOMY APPS MAY 79 


gx Education 


Cosmic Watch >») 
£4.99/£3.35 
iOS/Android 
Creative design; encourages a new perspective on stargazing 
Large app at 178MB 


Time is not a number, it’s a 
precise position in space, 

as you'll quickly learn from 

this stunning 3D app that’s 
both a standard world clock 
and an astronomical timepiece. 
You look onto Earth from 
above your actual GPS location, 
and see which stars and 
constellations are overhead. Meanwhile, the changing positions of the Sun, 

the Moon, the planets on their orbits, and even the shifting position of the 

Milky Way beyond are all integrated to create an app packed with detail. 


NASA 
: Free 
iOS/Android/Kindle Fire 
Live rocket launches on NASA TV; latest 
images from NASA missions 
: NASA's Astronomy Picture of the Day 
images are scattered through the app 


Who can resist watching a rocket launch live? 

09:35 2.8 2060 ) - S< Mainstream TV channels rarely broadcast such 
launches, but it’s all on NASA TV, which you can 
watch through NASA's app. Highlights include 
uninterrupted and multifeed coverage from launch 
pads, views inside the ISS and a live webcam outside 
the space station that’s pointed towards Earth. The 
app also contains the very latest images from 
Curiosity and Spirit rovers on Mars, updates on all 
NASA space exploration missions, and more. 


ESA on Flickr Space >. 
Free £2.99 & | 
iOS/Android iOS ; 
Regular updates; easy to use Impressive animation; illustrations and music 
No dedicated app Fact-hungry kids may get frustrated 


a) ESA is Want to throw rocks 
oe. at the heart at Curiosity? You can 
European Space Agency 2) te of all with this well-thought-out 
ARERR fe boee spaceflight space ‘playscape’ for 
in Europe. kids, produced by some 
At the time talented illustrators and 


of writing the 
organisation 
was between 


animators. It gives a 
valuable perspective 
on the Solar System 


apps, but and its planets through 
preparing to simple games and 
launch ESA close-up views. 
InTouch | Designed for kids from 
(http:// id four years old and up, 
esaintouch. ia it offers an interactive 
net). wv journey to the planets, 


Meanwhile ESA continues to regularly upload to photo-streaming y 2 their moons, and the 
—n te) " 

app Flickr, sharing the latest images from its missions around the Solar 14 $ (4=— hI f = Sun, but it’s all done 

System and behind-the-scenes photos. The app is easy to navigate through show and play. There are no captions, no spoken words, just 

and photos are split into albums for each mission or theme. great animation and a suitably creative soundscape. @ 
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Brush up on your astronomy prowess with our team of experts 


The Guide 


With 
Elizabeth Pearson 


Understanding gravitational lensing 


How bends in spacetime can help our telescopes see farther into the Universe 


, ° 


This typical gravitational lens looks like 

a broken bullseye: the galaxy cluster at 

the centre is the lens, while the blue streaks * 
and arcs are the lensed.galdxies beyond 


ccording to classical physics, 

light travels in a straight 

line until it hits something. 

Einstein’s general theory of 
relativity put forward a different an idea. 
A large object, such as a galaxy or cluster, 
has enough mass that its gravity causes the 
fabric of spacetime to warp around it. To 
anyone travelling alongside light passing 
the object, it would appear that the photons 
were moving in a straight line, but from 
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farther away the light would apparently be 
bent around the large object, curving with 
the warp in spacetime. 

This bending causes light to act as if it 
has been passed through a lens. The light 
from the background source (usually a 
distant galaxy) is magnified, making the 
image appear brighter than it would if the 
lensing mass (also usually a galaxy) hadn't 
been there. The closer the light passes to 
the lens, the stronger the effect of gravity, 


the more the light is bent and the greater 
the magnification is. The same is true of 
the lens’s mass; again, the more massive 
it is, the stronger the effect. 

Unlike the glass lens you might find in a 
telescope, which focuses light to a single point, 
the images produced by this ‘gravitational 
lensing’ are far from perfect copies of the 
original. What we see from Earth varies. 
In the case of strong lensing, where the 
light is bent most, the background galaxy 
appears as an elongated arcs, and often 
more than one image of it is present. When 
the lensing is only weak, however, the 
effects are much subtler. The images are 
not obviously distorted, and it is only by 
looking at a wide patch of night sky that 
the lensing becomes apparent. In this 
case the images of the background galaxy 
appear to line up around the lensing 
galaxy, pulled into line. 


A useful quirk of nature 
Both strong and weak lensing are beneficial 
to studies of the distant Universe. The 
effect magnifies the background light 
source, allowing astronomers to see objects 
that might otherwise be far too dim to see. 
Studying how misshapen an image is 
can tell astronomers much about the lens 
that deformed it too. Einstein’s equations 
predict how a lens will distort the light 
depending on its mass and shape — so, 
by working backwards from the image 
observed, it’s possible to figure out what 
properties the lensing galaxy has. This is 
one of the few methods to directly measure 
the mass of large objects, which is important 
for studying dark matter, the otherwise 
invisible and still mysterious substance that 
we believe makes up much of the Universe. 
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We can search for signs of weak 
lensing by determining the orientation 
of the billions of galaxies captured in 
deep-sky surveys. Individually such 
measurements have little use, but 
when taken en masse patterns can be 
seen, as the lensing makes the images 
appear to align. This subtle effect is 
not just caused by singular large objects, 
but by all the matter between the 
background galaxy and the observer, 
including dark matter. By looking at 
the weak lensing of the earliest light 
in the Universe, the cosmic microwave 
background, some astronomers hope 
to create a map of dark matter 
throughout the Universe. 

Computers can easily calculate the 
orientation of a galaxy, but they struggle 
to identify the distinctive arcs caused by 
strong lensing. Fortunately, human eyes 
are much better at picking these out and 
so the citizen science programme 
SpaceWarps (https://spacewarps.org) has 
been established to trawl through such =! 
surveys, searching for these enormously 
useful quirks of nature.@ 


Elizabeth Pearson is BBC Sky at Night 
Magazine's news editor 
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distant galaxy 
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Distant background galaxy 
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Gravitational lensing happens 
when-mdssive- foreground 
objects bend spacetime — an 
effect that magnifies-and distorts 
much more distant galaxies 


THE VIEW THROUGH THE LENS 


Gravitationally lensed galaxies can take many forms 


e e e 

\. Einstein ring 

/ \ The first of three types of strong 
lenses. When the background 

source, the lens and the 

observer are in perfect 

alignment, the light of a 

\ distant object is bent around 


\ ae the lensing galaxy by an 


\ > This creates a circle around the 


> _ lens known as an Einstein ring. 


i x Are 


\ Perfect or near perfect 

/ ' , alignments are rare, so 
these are the most common 
strong lenses; they are 

| distinguished by their arcs. 
These often appear blue, 
not due to any effect 

of the lens, but because the 


' rig : lensed galaxies are often 
; > rich in young, blue stars. 


\ equal amount in all directions. 


Einstein cross 


The second strong lens. 
An Einstein Cross forms 
when there is only a slight 
misalignment between 
the background source, 
the lens and the observer. 
The lensed image is slightly 
broken, and so rather than 
a ring we see four points of 
light around the central lens. 


Weak lensing 


Weak lenses are more 
numerous than strong 
lenses, but they are 
harder to spot, and doing 
so requires looking at 
fields of galaxies rather 

than individual suspects. 

On such large scales, the 

effects of lensing quickly 

become apparent. 
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Fiow to... 


Spruce Up your observatory 
Take advantage of the longer days to keep things shipshape 


With 
Steve 
Richards 


You need to wash 
your dome the old 
-fashioned way; 
hosing it down 

MA will make the 
inside. wet 


TOOLS AND 


our observatory will take a lot 
of punishment over the winter 
months for various reasons. 
Winter is often an astronomer’s 
most busy and hopefully productive 
season, but the ravages of the winter 
weather can play havoc with the general 
fabric of the observatory — and the extra 
use that the long winter nights allow also 
take their toll. A spring clean is both 
literally and metaphorically called for! 

A modern observatory is a mixture of 
complex and simple systems that must 
operate coherently for them to perform at 
their best. Spring is an excellent time to 
catch up on the maintenance duties you 
might have put off whilst observing at 
night, and are often impossible to carry 
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out during winter days because of the 
weather. Starting with the outside, you 


can’t fail to notice the mould that grows 


4 Dirt, grime and mold deposited by the 
rain quickly builds up on ridges and ledges 


MATERIALS 


MATERIALS 
Good-quality car shampoo, resin-type 
car polish and silicone lubricant spray. 


TOOLS 

Vacuum cleaner with a flexible 

hose and a brush attachment (for 
general cleaning), handheld vacuum 
cleaner and a small paintbrush (for 
removing detritus from hard-to-reach 
areas), bucket, sponge, chamois 
leather, watering can with rose 
attachment, stepladder. 


SUNDRIES 

Good quality mutton cloth for 
polishing and lint-free cleaning cloths 
for more delicate components. 


on the permanently damp surfaces, and 
the dirt and grime generated by rain, 
especially near the base of the observatory, 
the roof and around the drainage 
channels. Although this will hardly affect 
your observing, keeping on top of this will 
ensure the long life of your equipment- 
protecting canopy. 

A good-quality car shampoo and sponge 
should be used to wash the whole of the 
external structure. Rinse off with liberal 
amounts of fresh water dispensed from a 
watering can fitted with a rose attachment 
— don’t use the spray from a garden hose as 
observatories were never designed to keep 
horizontally driven water at bay! Examine 
all the external metal fittings for signs of 
rust or oxidation. Any corroded hardware 
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should be replaced with stainless steel 
components if possible, and given a 
coating of silicone lubricant to repel 
further attacks from moisture. Pay 
particular attention to the observatory 
door’s lock mechanism. 

Internally, this is the time to remove 
cobwebs and dust using a vacuum 
cleaner and brush if required as a clean 
observatory helps to keep the optics in 
good condition too. If you have an ‘owls 
nest’ cut-out in you observatory pier, pay 
particular attention to this area — spiders 
appreciate this area just as much as you do. 
If you have a motorised dome, check the 
drive mechanism for dead insects — we 
have found more than our fair share of 
flattened ladybirds embedded in our 
friction drive and dome-supporting 
rubber wheels. We have a nylon chain- 
driven aperture slit and like any chain, 

a little silicone lubrication will ensure 
that its runs smoothly in its guides and 
around its sprocket drive. 


Digging deep 
If you have a removable floor, lift it up 
and check for damp ingress, although 
bear in mind that if you have a concrete 
base it is normal to find a thin layer of 
moisture under any loose membrane 
material that you might have installed. 
Many observatories are carpeted for 
comfort and to protect dropped items 
so give these a thoroughly good going 
over with a vacuum cleaner. 

If you have a permanent installation on 
a pier, unless you bump the equipment, there 
is no reason why you should regularly 
check your polar alignment but now is a 
good time to do so. But make it really 
worth your while. Carefully remove your 
telescope(s) and associated equipment, 
take them inside and clean their external 
surfaces with a well-wrung sponge, being 
particularly careful to avoid going 
anywhere near the optics. Back outside, 
clean down the mount, saddle and 
counterweights to remove any dust before 
re-installing the equipment and tightening 
everything up correctly. Re-attach the 
wiring loom and tidy up any additions that 
you may have made to it over the course of 
the last year to ensure that there can be no 
risk of any cable snags. Re-balance your 
equipment on the mount accurately and 
on the next clear night carry out a full 
drift alignment to give you another year’s 
worth of good polar alignment. @ 


Steve Richards is BBC Sky at Night 
Magazine's Scope Doctor 
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———— STEP BY STEP 


STEP 1 


Start your spring clean by washing down 
the whole of the outside of the observatory 
with warm water, car shampoo and a 
sponge. Gently rinse off the suds and lifted 
grime with water, dry off with a chamois 
leather and apply a resin car polish. 


Moving inside, open the aperture for light 
and use a handheld vacuum cleaner and a 
brush to tackle any accumulated dust, 
cobwebs and dead insects, paying particular 
attention to any ledges and the inside of the 
‘owl's nest’ in your pier if you have one. 


STEP 5 


The aperture opening drive chain has 
hundreds of moving surfaces and these 
should be lubricated with silicone lubricant. 
Make a cardboard shield to hold behind 
the chain to prevent overspray from 
contaminating the inside of the dome. 


STEP 2 


The door lock is very exposed on most 
observatories so this should be given close 
attention. Squirting a little silicone lubricant 
into the key hole then repeatedly insert and 
remove the key to spread the lubricant. Wipe 
the chrome surface with more lubricant. 


STEP 4 


Use a damp kitchen sponge and a little 
detergent to clean the rubber wheels that 
support and guide the dome along the walls. 
If you have a friction drive, clean the drive 
wheels as well, and use the sponge to clean 
the flat bearing and drive contact surfaces. 


STEP 6 


Detritus can even get inside your equipment, 
especially items with cooling fans or other 
vents. Disconnect weather monitors and power 
supplies, then use a paintbrush and vacuum 
cleaner to remove debris. If you have a 
dehumidifier, remove and clean the filter. 


skyatnightmagazine.com 2017 


ALL PICTURES: NICOLAS OUTTERS 


84 


With 
Nicolas Outters 


OF THE YEAR 


SKILLSE® 


ppt omy X Top advice from 
V . 
PHOTOGRAPHER 2016 Galaxies 


category winner 
=) 


PROCESSING 


Coaxing high-dynamic range out of a galaxy 


How to present both a galaxy’s core and its halo in one single image 


n April 2015 I had the opportunity 
to photograph the spiral galaxy 
M94 in Canes Venatici, which has 
the peculiarity of having a diffuse 
halo around its central nucleus. The 
objective of this picture was to show a high 
dynamic range (HDR) by including both 
nucleus and halo in a single image. 

In order for the halo to be rich in colour 
I deliberately proceeded with four 
sub-exposures of 20 minutes each, binning 
2x2 with each filter in order to obtain a 
maximum colour signal. The luminance 
is the result of 37 sub-exposures of 20 
minutes, binning 1x1 in order to obtain 
the most detail possible, to reduce the 
noise in the zone of the halo and to enrich 
the sky with innumerable small galaxies. 

To process this image I used the paid 
program Pixinsight (http://pixinsight. 
com; free trial available). In particular, 
its capability in tweaking the image 
histogram with the MaskedStretch 
function and fixing the dynamic range 
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The findl image, in which both 
the galaxy and its diffuse 
halo are gloriously clear 


using HDRMultiscaleTransform were 
particularly useful. 

MaskedStretch allows you to use the 
levels of the histogram in an iterative 


and progressive manner, and to protect 
areas that could be saturated, like the 
centres of stars or the heart of the galaxy. 
In the PixInsight menu click Process > 
IntensityTransformations > 
MaskedStretch. 

Setting the “Target Background’ will 
preserve the night sky beyond the galaxy. 
The process is configured by default, but 
you will need to create a preview image 
of a background area and place it in the 
Background Reference line. To do this 
click Image > Mode > New Preview and 
draw a marquee with the mouse on the sky 
background. Avoid selecting stars. To 
activate the process, click on the small 
blue square at the bottom left of the 
MaskedStretch window. Do this for both 
your RGB and luminance captures. 

The MaskedStretch process is very easy 
to use, but it raises the levels evenly over 
the entire image, which leads to the galaxy 
core becoming too light and defeating the 
main objective of showing both the core 
and outer diffuse halo. PixInsight’s HDR 
process restores contrast to the image. 


MaskedStretch 


Target background: | 0.12500000]- | —={-<—————___—_— 


~ 


Iterations: | 500 ¥ 


Clipping fraction: 
Color mask type: 
Background reference: 
Lower limit: 


Upper limit: 


0.00000500 <j 

[HSI Intensity |¥ 

M94_L_DBE->Preview01 

0.00000000 cs — 
[0.050000 =O: 


—\[_] Region of Interest = 


Left 


Width 


a | 


eS) ion: S| 


From Preview 


a. @ 


opx 


4 Once you've created a preview image, use MaskedStretch to keep your sky background safe 


PreviewO1 


4 Create a preview by simply drawing 
a selection around a small patch of sky 


Ideally, you should edit both the RGB and 
luminance images, and use a mask so your 
tweaks only apply to the galaxy’s nucleus. 

To create a mask revealing only the 
central part of the galaxy, make a 
copy of the image by selecting Menu > 
Image > Duplicate clone. Convert the 
clone into a mask with Process > 
MaskGeneration > RangeSelection. 

Use the Lower Limit and Upper Limit 
parameters to select a clear zone 
corresponding to the heart of the galaxy. 
The Fuzziness parameter allows you to 
enlarge the area of the mask, whilst the 
Smoothness parameter is used to modify 
the progressive clear area. By clicking on 
the orange round icon at the bottom, you 
can get the real-time preview, change the 
settings and see live changes on the mask. 

Click on the blue square to create the 
mask. Next, click on M94 and then 
Menu > Mask > Select Mask, then 
choose the mask created by the process 
above. Note that the red area will not be 
processed in HDR. 

Now we're ready to correct the contrast 
in the centre. Click Process> Multiscale 
Processing > HDRMultiscaleTransform. 
Choosing six layers and two iterations 
should be sufficient. 


4 The HDR transformation really adds clarity to the centre of the galaxy; on the left is the before image, while the right image shows the edited result 
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RangeSelection rx OX 


Lower limit: | 0.040000 o-_——-——— 
Upper limit: | 0.220000 ——— eee 
(_] Link range limits 


Fuzziness: SS —————————————— ) 
Smoothness: ——==—={_[{${]_$]_$_$_$_ _—_—_—_ 1) 
Lightness Invert 


OB xXx 


(_] Screening 


mh gf /O| 


4 Tweaking the RangeSelection parameters will help you create a mask that fits M94’s core 


HDRMultiscale Transform 


Number of layers: | | Number of iterations: 2 >|[M1 Inverted 
Overdrive: | 0.000 |G 
Median transform 
Scaling function: [ 83 Spline (5). 
] To lightness 
™ Lightness mask 


Preserve hue 


C1) Deringing 
> |e 
,  —s 
] Output deringitie macs 
Midtones Balance 
Manual 
]= 


None \*) Automatic 


4 The resulting mask should look a little something like this shot (left) - the red area is protected 
from being processed in HDR; now process the core using HDRMultiscaleTransform (right) 


Your RGB and luminance images are 
now ready for assembly, something you 
can do in PixInsight from the menu using 
Scripts > Multichannels Synthesis > 
LRVB-AIP. I prefer to assemble the two 
images using a layer-based editor such 
as Photoshop CS. If you want to do this 
too, save your images as 16-bit or 32-bit 
TIFFs. Adjust the levels and details on 
the luminance layer, and make saturation 


and selective colour corrections on the 
RGB layer. Using masks to limit noise 

in the sky background prevents the stars 
from being degraded and helps preserve 
the inner galaxy and the outer halo 

in the final image. @ 


IAPY award winner Nicolas Outters is 
president of the Association Astro- 
Images-Processing in France. 
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I'm currently leaving my 8-inch 
With catadioptric telescope to cool down for 
Steve 80 minutes before using it, but worry 


ener about the clouds rolling in or the scope 


dewing up. How long should I be leaving 
the scope for the best performance? 
TERRY BYATT 


Astronomers 


7 Cee) Acew stag generally dislike 
Our equipment specialist cures your can help keep ae 
- . J fA your optics 
optical ailments and technical maladies [Rea telescope 
while your " cooling time 
: a A scope cools . as this can 
I'm getting into astrophotography seriously eat 
e ] d t t d mate the 
more seriously and want to upgrade apaleile 
my EQ5 mount. What do you suggest aa 
nfortunately, 
with a budget of £1,500? eee 
RICHARD HARRISON shortcuts here as the issue is simply one of physics. 
To paraphrase Montgomery Scott: “Ye cannae 
Your current EQS is pretty much the upgrade as it is well proven and change the laws of physics!” 
minimum capacity mount that you would almost certainly afford you The issue is simple. If there is a difference 
could use for deep-sky astro imaging some future proofing, if you decide between the temperature inside the optical tube and 
with a telescope, rather thana shorter to upgrade your imaging equipment the air temperature outside, the warm air inside will 
focal length camera lens. However, it at a later date. There are also two start to cool as it loses heat to the air surrounding 
would still have trouble capturing the —_ variants that are worth considering: the tube. Unfortunately, this change in temperature 
necessary long exposures. the recently launched EQ6-R Pro, causes air currents and turbulence within the tube, 
For long exposures, you are which has a belt drive, and the more and just as turbulence in the atmosphere causes 
absolutely right to be considering established AZ-EQ6 GT, also belt stars to shimmer and shake, so too do the air 
the mount first, as this is without driven. As a bonus, the popular currents inside the telescope. For your 8-inch 
doubt the single most important EQMod software supports catadioptric telescope, 80 minutes is a good average 
component in an imaging system. all three mounts. cooling time, so you should stick with that while 


There are some good, substantial 
mount options within your budget, 
but even at this price you will need 
to control the tracking with an 
autoguider, so be sure to allow for 
this in your budget. 

Although it has been around 
for a long time now, when it was 
first introduced in 2005 the 
Sky-Watcher EQ6 Pro proved 
to be a game-changer in terms 
of load capacity at a reasonable 
cost. The NEQ6 version 
would be the obvious 
choice for your 


keeping an eye on the possibility of clouds. 
Welcome to UK observing! 


> The Sky-Watcher 
NEQ6 mount is 
one of several 


, suitable upgrades 


Steve Richards is a keen astro imager 
and an astronomy equipment expert 


Email your queries to scopedoctor@skyatnightmagazine.com 


skyatnightmagazine.com 2017 


Practical astronomy guides, travel handbooks for the space 
enthusiast and how-to observing books, all from Springer! 


Michael & Bakich 
Astronomy | la . * Fm Your a Astranomy 
for Finding a &.5 » | Guide to the | Adverts and 
Older Eyes fi Million-Star Ty ; : 2017 ! Vacations 
Y Visually Observing Comets Inside Total Solay 


Hotel 
» Eclipse 


<< Pixinsight Ct 


‘August eclipse! 


NATURE 


The UK’s leading organisation 
for observers of the night sky 


® 18 months’ membership for the price of a year 

® 3 copies of the BAA’s bimonthly Journal - FREE 

™ New 72-page Observing Guide, worth £7.50 - FREE 
® Option to buy 2017 Handbook at a reduced rate 


NEW ROLLING MEMBERSHIP 

MEANS NOTHING MORE TO PAY FOR A FULL 
18 MONTHS AFTER YOU JOIN 

OFFER CLOSES 31st JULY 2017 


British Retrononical Weenciation 


Burlington House, Picadilly, London W1JQDU Tel: 02077344145 Email: office@britastro.org 


www.britastro.org 


WWW.THESECRETSTUDIO.NET X 4 


REVIEWS MAY 89 


HOW WE RATE 


= 
K 


Each category is given a mark out 


A ° 
Sky at Night * 

MAGAZINE 

of five stars according to how well 

it performs. The ratings are: 
Outstanding 
* Very good 
** Good 


Bringing you the best in equipment and accessories kkk Average 
each month, as reviewed by our team of astro experts = «4% Poor/Avoid 


a A Newtonian that suits 
\ as a first imaging scope? 
: You'd better believe it 


\ 


WN 


a 


“ee 


SEE INTERACTIVE 360° MODELS OF 
ALL OUR FIRST LIGHT REVIEWS AT 
WWW.SKYATNIGHTMAGAZINE.COM 


This month's reviews 


FIRST LIGHT GEAR 
Orion Altair Hypercam We compare We rate four Including 
90 6-inch f/4 | IMX178 CMOS 9 and contrast 10 of the latest 104 this telescope 


Newtonian astrograph — colour camera six 3x Barlow lenses astronomy titles extension tube 
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Orion 


t 


See an interactive 360° model of this scope at 
www. skyatnightmagazine.com/orionénewt ¢ Nye 


6-inch f/4 Newtonian 


rogrdp 
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An easy to handle instrument that works straight from the box 


WORDS: TIM JARDINE 


VITAL STATS 


e Price £393.59 

e Optics Parabolic 
Newtonian reflector 

e Aperture 150mm 
(6 inches) 

e Focal Length 610mm 
(1/4) 

e Focuser Dual-speed, 
linear-bearing 
Crayford 

e Extras Tube rings, 
dovetail bar, 8x50 
finderscope 

e Weight 6kg 

e Supplier Orion 
Telescopes & Binoculars 

e www.oriontelescopes. 
co.uk 

e Tel 0800 8989 0123 


SKY SAYS... 


e took delivery of 

the Orion 6-inch 

Newtonian astrograph 

with more than a little 
excitement. Telescopes designed for 
astro imaging are always of particular 
interest, and this compact offering, 
working at a fast focal ratio of /4, 
promised the opportunity to gather 
photographs of a whole range of spring objects. 
What followed was one of the longest periods 
of cloudy nights we can remember, yet the 
qualities of this telescope that make it desirable 
— easy portability and fast optics — at least allowed 
us sessions of cloud dodging, meaning that we 
could perform a full star test and take some 
short-exposure photographs. 

The first thing we noticed about this astrograph 
was its weight. It feels heavier than it looks, which 
is down to the robust construction and sturdy 
tube. For telescopes with fast optics, the ability to 
precisely align the mirrors and to hold that alignment 
firmly is crucial, and this one is solidly put together. 
That said, the whole assembly weighs just 6kg and 
the compactness makes it easy to handle. 

Given the short body length and the positioning 
of the focuser, there is only limited space in which 
to fit the tube rings. It took a bit of work to find a 

position that allowed us to balance the telescope 


eyepiece 


The astrograph’s optics are 
optimised for cameras with an 
APS-C-sized sensor or smaller. 
Its £/4 focal ratio allows the 
speedy gathering of fainter 
deep-sky objects, and makes 
it much easier for the camera 
to pick out wispy, low-contrast 
areas of nebulosity or galaxies. 
Shorter exposure times mean 
more pictures can be taken, or 
even allow for unguided images. 
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Our Ronchi 


revealed no 
glaring issues 
or astigmatism 
in the mirrors 
themselves 


but keep access to the focus knobs. The 
focuser itself was a real pleasure 

to use: very smooth, easy to lock with 
a large top-mounted thumbscrew and, 
like the rest of the telescope, ruggedly 
built, with no play in the drawtube 
even when fully extended. Although 
the focuser extends for 5cm, an 
extension is necessary to achieve 
focus for eyepieces and some cameras — happily 

a 35mm 2-inch extension tube is also provided. 
Astronomers with mono CCD cameras who use 
filter wheels will appreciate the extra back-focus 
that is available for these accessories. 


Excellent collimation 

When the few clear patches between clouds 
presented themselves we took the opportunity to 
perform a star test to assess how well the telescope 
had held its factory collimation during transit. 
The only adjustment necessary was a slight tweak 
of the primary mirror; the shortness of the tube 
making it easy to reach and adjust the collimation 
knobs on the rear while still observing 

via the collimating tool. The secondary mirror 
required no adjustment at all, which is a very 
reassuring feature with an f/4 Newtonian, as 

even slight deviations from perfect alignment 
have a derogatory effect on images and views. > 


FAST, CLEAN OPTICS 


Pleased with the overall build quality, we examined 
the mirrors themselves. Our Ronchi eyepiece demonstrated 
that there were no glaring issues or astigmatism. Our 
4.5mm eyepiece at 135x magnification showed a 
smooth nicely corrected mirror, and gave us very sharp 
star images. We enjoyed a clear view of the Trapezium 
Cluster in Orion, and of some choice double stars. Even 
after adding a Barlow lens to increase the magnification 
to 270x, the mirrors maintained good, tight stars. For a 
telescope to perform well with a camera, it also has to 
do the business in an eyepiece, and we were impressed 
with the quality of the star images this one delivered. 
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The 8x50mm straight-through finder is mounted via a standard dovetail 
shoe. Although adequate for its intended use, we found it a little tricky to 
get in a position where the focuser/eyepiece and the finderscope were 
both comfortable to use. 


The 2-inch Crayford focuser is silky smooth 
to operate, has an incremental scale for repeatable 
focusing and a 10:1 dual-speed operation, simplifying the 
fine focusing — which is necessary with f/4 telescopes. The 
locking screw holds equipment firmly in place, and an adaptor 
is supplied to accommodate 1.25-inch accessories. 


With a solid, chunky design, the supplied tube rings and matching 
Vixen-style dovetail bar bolt together firmly to hold the tube assembly 
= rigidly, without danger of flexing. Finished in complementary metallic 

grey to match the telescope fittings, an additional bar can be mounted 
onto the rings for other equipment. 


Sometimes the manuals that 
accompany telescopes can 
leave you more confused 
than before you read it, but 
the booklet for this one is 
concise, well written and 
informative. With helpful 

tips on setting up, imaging, 
collimation and maintenance 
advice, the manual is a useful 
reference point with clear and 
simple instructions. 
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The crescent Moon 
captured as a single 
exposure lasting 
1/100th of a second 


> Eventually we had a night with enough gaps 
in the clouds for us to use a CCD camera to take 
some short (60-second) unguided exposures of, 
appropriately enough, the Orion Nebula. Although 
conditions were far from perfect, the resulting 
pictures demonstrated a few things. As expected, 
the photographs showed that the telescope 
requires a separate coma correcting lens for the 
best results. They also confirmed that the focuser 
nicely holds the camera squarely to the image 
plane. In addition, the sharp single diffraction 
spikes on the brighter stars point to the spider 
vane being properly set up. It’s another little thing, 
but important for the overall quality of the final 
results. There is, however, a slight issue within 
the tube relating to the spider vane fittings, and 
from the bearing that runs beneath the focuser 
drawtube: these are chrome and could potentially 
cause unwanted reflections within the tube. 

In general, though, we could see that attention 
has been paid to ensuring that this astrograph is 
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M42, M43 and 

NGC 1977, stacked» 
from 20 unguided, 
60-second exposures 


properly put together, and is constructed of 
materials that will help it to stay that way. 

This in turn opens up the possibility of it 
perhaps being a suitable first imaging scope. 
Conventional advice is usually for newcomers 
to avoid fast Newtonians, due to the constant 
tweaking required for best results. However, 
this sturdy instrument worked just as it should, 
straight from the box, and may well prove to 
be an exception to that rule. 


VERDICT 


ASSEMBLY 
BUILD & DESIGN 
EASE OF USE 
FEATURES 
OPTICS 
OVERALL 


At 580mm long, the astrograph 
is portable and easily 
manageable. The telescope 
tube itself extends well beyond 
the secondary mirror holder 
and focuser, thus helping to 
minimise internal reflections from 
stray light, which in turn helps 
produce better contrast at the 
eyepiece and in images. 
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WORDS: GARY PALMER 


VITAL STATS 


e Price £395 

e Sensor Sony Exmor R 
BSI IMX178 CMOS, 
3,040x2,048 array 

e Pixels 6.3 megapixels, 
each 2.4ym square 

e Sensor 51fps at 8-bit or 
~25fps at 14-bit; higher 
available with ROI 

e Length 80mm 

e Weight 320g 

e Supplier Altair Astro 


e www..dltairastro.com 


e Tel 01263 731 505 


SKY SAYS... 
This camera 
makes it really 
easy to capture 
good images 
even if you 

are new to 
astrophotography 


See an interactive 360° model of this camera at 


www.skyatnightmagazine.com/hyper178 


Altair Hypercam IMX178 CMOS 


our camera 


A well-built colour CMOS that excels at lunar and solar imaging 


Itair Astro’s Hypercam IMX178 has a 
lot packed in for the price. Built around 
the IMX178 colour CMOS sensor, it has 
an anodised purple casing and feels 
well made. On the rear of the camera is a combined 
USB 3.0/2.0 socket and an autoguider port, and 
adjacent to them is a small red LED that flashes 
when the camera is connected to an imaging setup. 

There is no software in the box so you will need 
to download both drivers and capture software 
before venturing outside. What is supplied is a 1.8m 
USB 3.0 cable, which has a good solid feel when 
connected to the camera; though it would be nice 
to see some longer leads available as an option for 
those cold nights when you want to operate your 
scope remotely from a warmer location. 

The Hypercam IMX178 is designed for use with 
Windows and can be operated with AltairCapture, 
SharpCap and FireCapture; AltairCapture has 
seen quite a few changes and is now a nice piece 
of software to use. Videos can be recorded in RAW 
or RGB mode, and you can save them in AVI or 
SER format, still images can be saved in the JPEG, 
PNG, TIFF, BMP and FITS formats. The camera 
supports 8-bit and 14-bit modes, though using the 
14-bit mode halves the frame rate. When you 
connect the camera you'll quickly notice that the 
view is reversed, though this can be corrected 
with the flip controls in the software 
should you want to. 


The Hypercam 178C uses a 


it really easy to capture good 
images even if you are new to 
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large-format, 1/1.8-inch sensor. 

The extremely low read noise, wide 
dynamic range, and 6.3-megapixel 
resolution, coupled with STARVIS 
back-illumination technology, make 


astrophotography. It allows for short, 
unguided deep-sky exposures, and with 
the ability to capture FITS files the images 
can be processed in most software. USB 3.0 
support means that you can record many 


The CMOS sensor allows for some basic 
deep-sky imaging. When imaging like this a 
standard USB lead or extension lead can be used 
and the software will switch to USB 2.0 mode. 
Lots of short exposures of around 10 to 20 seconds 
are best, as going over this might introduce some 
amp glow to the images. We attached the camera 
to an Altair Starwave 4.5-inch refractor and 
captured 20 15-second exposures of M42 unguided 
using SharpCap’s live stacking function. This 
revealed a lot of detail in the Trapezium Cluster 
for such a short amount of time. 


Memory matters 
Solar and lunar imaging are what the camera is 
best suited for, as the sensor size allows close-up 
imaging with quite small-aperture equipment. 
There are a few things to think about before you 
start imaging. At full resolution, recording a 
400-frame SER file requires around 3.5GB of space 
on the hard drive. Due to the size of sensor, an 
SSD (solid state drive) is the better choice for 
achieving the higher frame rate — the camera runs 
at around 50 frames per second (fps) when 
connected to an SSD, but if a standard hard disc 
drive is used this will drop to around 30fps and 
you will see dropped frames becoming an issue. 
Taking advantage of intermittent gaps in the 
clouds, we captured enough data for a 20-panel 
Moon mosaic, with a 300-frame RAW SER file> 


SONY CMOS SENSOR 


frames in a short amount of time, and with 
changeable UK weather to contend with it's 
nice to know you can gather data quickly 
during gaps in the clouds. 

The pixel resolution of 3,040x2,048 makes 
the camera well-suited for solar and lunar 
imaging; indeed, with a solar wedge or a 
Daystar Sodium Quark eyepiece filter, you can 
capture a lot of detail. Electronically assisted 
and video astronomy will also work very well 
at this resolution, and the ability to display 
the view live on large screens while running 
outreach events is very useful. 
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There is a built-in ultraviolet/infrared- 
blocking filter running at 400-700nm. 
The filter has anti-reflective coatings 
and is removable, allowing you 

to clean the sensor or attach 

a different filter (or other 
equipment) in front 

of the camera. 


The camera has a built-in 
cooling fan that draws 
air through vents on the 
side of the casing over an 
internal heat-sink, which is 
connected to the sensor 
and circuit board. 


The built-in autoguiding port enables 
the camera to be used as a guide cam 
and connect with most mounts that use 
the ST-4 connection format. Popular 
software such as PHD Guiding can 

be used to control this process. 


The Hypercam uses high-speed USB 
3.0 and on-board memory buffering. 
This enables downloads at high 
speed with a reduced amount of 
dropped frames and corrupt video 
files in any captures. The port also 
incorporates a USB 2.0 connection 
for use with deep-sky imaging. 
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> for each panel. When the files are put in to 
stacking software you will notice they are green. 
This is due to the way the RAW file is recorded. The 
colour can be balanced in most processing software. 
Planetary imaging is easy; the camera has a range 
of region of interest (ROI) modes, and these can 
increase its speed up to 264fps. We attached the 
camera to an Altair Starwave 6-inch refractor and 
a Tele Vue 4x Powermate to image Venus in the late 
afternoon, capturing 500 frames and stacking the 
best 200. The Hypercam 178C produces good 
results — even better, it is easy to set up and use. 


Sw 
a a 
VERDICT The 1.25-inch nosepiece and adaptor - 
BUILD & DESIGN allows you to connect the camera to a 
CONNECTIVITY 1.25-inch focuser. The nosepiece can 
be removed, revealing a built-in M42 
EASE OF USE T-thread interface that enables you to 
FEATURES fix the device to a larger range of ; . 
IMAGING QUALITY equipment and filters directly, giving v M42, processed using SharpCap’s live 


stacking function - it’s comprised of 20 


fi tion. 
OVERALL neeeeg oo conection exposures lasting 15 seconds each 


4 The lunar mosaic you see here is made from 20 panels, each being 
the best 50 of 300 frames, all captured through a 4.5-inch refractor 


This sunspot, captured with a 5-inch scope 
and Quark eyepiece filter, is stacked from 
the 50 best frames of 500 
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SO 


DAVID SHUTTLE 


EST. 1978 


MOVA" 


4.5" ROTATING PLANETS 


Powered by natural light and Earth’s 
magnetic field, MOVA globes slowly 
and peacefully rotate without the need 
for cables or batteries. Readers can 
save £10 with promotional code: SKY10 


£159.99 


JUPITER MARS MERCURY 


NEPTUNE SATURN VENUS CONSTELLATIONS 


See the full range of Mova Globes at: 
www.davidshuttle.com 
01494 677665 


CLEARLY SUPERIOR TECHNOLOGY 


CFF APOCHROMATS « APM ED DOUBLETS 
UNRIVALLED OPTICAL AND 
MECHANICAL QUALITY 

TTS PANTHER AND MAMMOTH MOUNTS 
PRECISE EQUATORIAL TRACKING 
WITHOUT THE DRAWBACKS 
ISTAR OPTICAL 

DEDICATED H-ALPHA SOLAR 
OBJECTIVES 


EQUINOX INTERSCIENCE 


UK’S REFRACTOR SPECIALISTS 


peak2valleyinstruments.co.uk 
07957 242235 =: telescope@sky.com 


fisher soace pen 


The goes anywhere, writes everywhere pen 
Guaranteed for life! 


UK and European distributors: 
GBA Pen Company Ltd. 
Tel: 01245 225857 
info@gbapen.co.uk 
www.fisherspacepen.co.uk 


Swiss made moon phase 
Quartz movement 
39mm case 
Leather strap 


Avaliable from: 


www.classic-time.co.uk 
@ 0118 9482674 


/ 


Celebrating 6O years 
of space flight 


Moonwalk: The Story of International Space Station 

the Apollo 11 Moon Landing Architecture beyond Earth 

Adrian Buckley and David Jenkins David Nixon 

£12.95 £65.00 

ISBN 978-0-9930721-7-8 ISBN 978-0-9930721-3-O0 
circapress.com SC R C A 


Solar observing demo \ tat 
on sunny days Confact u 


Celestron Astrofi range of telescopes with integrated wi-fi. In stock now. 


_ For friendly helpful advice A 


Visit our shop at Unit A3, St George’s Business 
Park, Castle Road, Sittingbourne, Kent ME10 3TB. 


or call us 01795 432702 FRE 

www.fltelescopes.co.uk Panene, 
CELESTRON (Gee Some 

: EXPLORE Sas ia) 


ALTAIR 3g OP: 
LIGHTWAVE 


TELESCOPES 


www.harrisontelescopes.co.uk 


01322 403407 Mon-Sat 
APM TELESCOPES 


107mm 140mm 152mm 


ED APO REFRACTORS 
WITH 2.5” & 3.7” FOCUSERS 


APM BINOCULARS 


70mm 100mm 120mm 
ED APO BINOCULARS 


We stock all the leading brands 
SKYWATCHER CELESTRON MEADE BAADER 
BRESSER LUNT EXPLORE-SCIENTIFIC ALTAIR 
APM STARLIGHT-INSTRUMENTS HELIOS 
CORONADO FUJIYAMA BERLEBACH 
PRICE MATCH & FAST INSURED DELIVERY 


ITC 4 
Astr WAZ ZS Y 


XV 


Buy online with confidence or 
visit our well stocked showrooms. 


Birstall, West Yorks | Gransden, Beds & Cambs 
WF17 9ES |} SG19 3PF 
@ 01924 477719 | @ 01767 677025 


www.green-witch.com 
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6 3x Barlow lenses 


2 amed after English physicist The Barlow lens is an optical tube Therefore, an increase in the effective 

a and mathematician Peter containing lens elements that diverge focal length of the telescope results in an 
8 Barlow, Barlow lenses add a light passing through. If one is inserted increase in magnification. 

# second lot of magnification into the light path of any type of scope, This means the 17mm eyepiece used 

3 to each of your eyepieces while the effective focal length of the scope is for this review will behave like a 5.6mm 
% maintaining the existing eye relief. All increased. You calculate the magnification eyepiece. As a bonus, the increase in the 

9 of the Barlows in this review increase of a telescope by dividing its focallength — scope’s focal ratio can improve image 

2 magnification by three times. by the focal length of the eyepiece. sharpness, but only under ideal conditions. 
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Altair Lightwave Premium 3x 
flat-field tele extender Barlow 


Brand Altair Astro e Price £85 ¢ Length 102.5mm e Weight 
165g e Barrel size 1.25 inches e Extras Two dust caps e 
Supplier Altair Astro e www.altairastro.com e Tel 01263 731505 


Altair’s Lightwave Premium 3x 
Barlow has a four-element lens 
design. It has a middling weight 
of the lenses reviewed at 165g, 
and the body is elegantly designed, 
with a silver undercut lens barrel 
and chunky rubber grip. The 
eyepiece holder has an anti- 
marring brass compression ring 
and a single bolt to retain an 
eyepiece. However, the ring 


Celestron X-CEL LX 3x Barlow 


caught our undercut lens barrel 
more frequently than the others 
reviewed that use this eyepiece 
holder design. The soft rubberised 
material of the dust caps for 
both barrel and eyepiece holder 
made for a pleasant change from 
plastic inserts. The green-tinged 
multicoating on the lens surfaces 
was evenly applied and micro- 
baffles were easily visible within. 


This Barlow gave excellent 
views of Venus during 
moments of good seeing 
despite the planet’s low 
altitude. Observing conditions 
generally were not good during 
the review period, but the 
Lightwave Premium acquitted 
itself very well. 


VERDICT 


A solid performer optically 
Excellent grip and handling 


Undercut eyepieces 
caught on insertion and removal 


* 


Brand Celestron e Price £102 e Length 88.5mm e Weight 142g 
e Barrel size 1.25 inches e Extras Two dust caps e Supplier David 
Hinds e www.dhinds.co.uk e Tel 01525 852696 


Celestron’s X-CEL LX 3x 
Barlow is designed to be the 
perfect companion to the 
company’s range of X-Cel LX 
eyepieces, with a matching 
rubber grip pattern, copper- 
coloured banding and an all 
black silk finish. The fully 
multicoated, three-element 
design is the second lightest 
in this group at 142g, and the 
lens is the second smallest in 
terms of length, but it has a 


Explore Scientific 3x Barlow 


solid, well constructed feel to it 
that gives plenty of confidence 
in use. The eyepiece barrel has 
a plain profile, which makes 
inserting it into a star diagonal 
a quick process indeed. Its anti- 
marring brass compression 
ring was the second smoothest 
to use of this style among those 
tested, although we would have 
preferred two retaining bolts 
rather than one. The internal 
micro-baffles, finished in a 


Focal Extender 


matt black, complete a 
well-thought-out design. The 
views of Venus were excellent, 
and on the Moon plenty of 
sharp detail was visible. We 
very much enjoyed the view 
of the Orion Nebula’s 
Trapezium stars, which 

were very sharp and clear. 


VERDICT 


An excellent lens with no vices 
Excellent grip and 
convenient size 
Only one eyepiece 
retaining bolt 


* 


Brand Explore Scientific e Price £68 e¢ Length 97.8mm e Weight 
251g e Barrel size 1.25 inches e Extras Two dust caps e Supplier 
Telescope House e www.telescopehouse.com e Tel 01342 837098 


ALL PHOTOS: WWW.SECRETSTUDIO.NET 


Like all Explore Scientific 
products, the 3x Barlow Focal 
Extender is supplied in a most 
attractive retail box. At 251g it 
is the heaviest Barlow reviewed, 
but it does have a purposeful 
heft to it. It is elegantly 
designed with a conical top 
and a tapered lens barrel for 
secure attachment, and its 
centre is neatly wrapped with 
a simple patterned rubber grip 
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to make it safe to handle even 
when wearing gloves. The 
beautifully applied, green- 
tinged multicoating on its 
three lens elements gives 

it an air of quality, and we 
particularly liked the ease 

of insertion into our star 
diagonal afforded by the barrel 
design. We also felt that of 
all the Barlows with a brass 
compression ring, this was 


the smoothest for inserting 
our 17mm undercut eyepiece, 
giving an almost airtight seal 
even before we tightened the 
locking bolt. This excellent 
lens delivered great views of 
the Trapezium stars at the 
heart of the Orion Nebula 
with our 17mm eyepiece. 


VERDICT 


Beautifully built with great optics 
Easy and safe insertion 


into our star diagonal 
The heaviest Barlow 
in the group 
* 


Orion Tri-Mag 3x Barlow 


Brand Orion e Price £56.16 « Length 139mm e Weight 157g 
e Barrel size 1.25 inches e Extras Two dust caps e Supplier 
Telescope House e www.telescopehouse.com e Tel 01342 837098 
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The Tri-Mag 3x Barlow is the 
simplest and longest of the 
designs in this group, neatly 
finished in a black silk with a 
plain, mainly chrome, 1.25- 
inch barrel measuring 139mm. 
The two lens elements are 
housed in a removable barrel 
end. Displaying a green tinge, 
the multicoated lens surfaces 
are blemish free, and the long 
body possesses micro-baffles 
with a good matt black finish 


Sky-Watcher three-element 


3x Barlow 


Brand Sky-Watcher e Price £64.99 e Length 83mm e Weight 108g 


throughout its length. There 
are two retaining thumbscrews 
to hold the eyepiece in place, 
but there is no anti-marring 
compression ring. However, if 
you are using eyepieces with 

a safety undercut you might 
well feel that this is a bonus, 

as this type of eyepiece can 
easily become stuck on some 
compression rings, which can 
be frustrating. This Barlow lens 
required only a tiny tweak to 


e Barrel size 1.25 inches e Extras Two dust caps, T-thread adaptor 


e Supplier Optical Vision e www.opticalvision.co.uk e Tel 01359 244200 


With a length of 83mm and 

a weight of 108g, the Sky- 
Watcher 3x Barlow is both the 
shortest and the lightest of the 
group. Simply designed with 

a silk finish and plain chrome 
barrel, this is the only Barlow 
that incorporates a male 
T-thread so you can attach a 
camera. Immediately below the 
T-thread collar there is a single 


thumbscrew for retaining 
eyepieces. There is no anti- 
marring compression ring, 
although, depending on your 
eyepiece barrel type, this may 
be considered as an advantage. 
This three-element multicoated 
design places the lower lens 
element at the very base of the 
barrel, making this the only 
Barlow in the group that does 


Tele Vue 3x Barlow 


Brand Tele Vue e Price £117 ¢ Length 126.8mm e Weight 176g e Barrel 
size 1.25 inches e Extras Two dust caps e Supplier The Widescreen Centre 


e www.widescreen-centre.co.uk e Tel O20 7935 2580 


The two-element Tele Vue 
3x Barlow has a no fuss, 
plain design. An anti- 
marring brass compression 
ring holds eyepieces firmly 
in place, retained by a single 
thumbscrew designed in 
such a way that it cannot be 
fully unscrewed and lost in 
the darkness of an observing 
session. The gloss black 
finish to the body contrasts 
well with the plain chrome 
barrel. The interior of the tube 


is micro-baffled with 
the most matt internal finish 
of all the Barlows in this 
review, promising an 
increase in contrast. 

Inserting this Barlow lens 
in the light path required the 
greatest amount of refocusing 
of the group, and its body length 
made this a little cumbersome. 
This was made up for by the 
quality of the view, which 
showed the best colour 
correction of those on test. 


the focus originally set using 
just our 17mm eyepiece. Our 
views of Venus were perhaps 
a little soft with this Barlow 
lens in comparison with the 
others in the group, but early 
morning lunar detail was 
enjoyable and clear. 


not include a filter thread. 
Inserting this Barlow lens in 
the light path was the easiest 
of the group and required the 
smallest amount of refocusing. 
Lunar observations in the early 
morning, when the seeing was 
at its best, gave most enjoyable 
views of the lunar surface, with 
sharp detail on the terminator. 


Our views of Venus were 
most enjoyable through 
this Barlow despite poor 
observing conditions generally 
during the review period, 
and in combination with 
our Esprit 150 ED telescope 
and 17mm eyepiece we 
enjoyed excellent views of 
a wide range of objects. @ 


VERDICT 


A simple design that performs 
Two retaining bolts 


Long tube caused 
slippage at some angles 


* 


VERDICT 


Compact with convenient 
camera attachment 
Silky insertion and 
removal of eyepiece 
No filter thread 
in barrel 


VERDICT 
A simple design with 


excellent optics 
Best colour correction 
Long tube caused 
slippage at some angles 


* 
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Books 


New astronomy and space titles reviewed 


The Ascent 
of Gravity 


Marcus Chown 
Orion Publishing 
£16.99 @ HB 


THE 
ASCENT. 
@F 


GRAVITY 


Is physics awaiting the rise of a new 
scientific Messiah? The next Newton? The 
successor to Einstein? This question lies at 
the core of The Ascent of Gravity, a summary 
of humankind’s understanding of this 
mysterious force and our need to reconcile 
its incompatibility with the subatomic world. 
There are other, more detailed books 
about the mysteries of gravity, but this 
volume is both compact and accessible, 
while remaining comprehensive. It is a 
welcome addition to anyone’s library of 
popular science, written in a relaxed style 
and full of relevant quotations. 
Largely dispensing with 
Aristotelian physics, the 
author begins with the 
apocryphal falling apple, 


Rather than descending into 
unfathomable esoteric theory, what 
follows is a discourse on the fundamental 
problems in producing an all-encompassing 
theory of ‘quantum gravity’. After a 
quick review of quantum topics such 
as wave-particle duality, entanglement, 

and the uncertainty principle, the 
author carefully explains 
how the smooth and 
large is at odds with 
the small and grainy. 


explaining how a Hinting at what 
simple observation led a replacement 
Newton to more-or- model might look 


less reinvent physics. 
The triumphs of 
Newtonian mechanics 
are then discussed: the 
orbits of the Moon and 
planets, the tides, the 
precession of the equinoxes, 
and the prediction of the 
eighth planet, Neptune. 

We move on to the 
revolutionary spirit of Einstein: the 
development of special relativity and the 
quest for its generalisation. The successes 
of Einstein’s theories are explained succinctly, 
from Mercury’s perihelion to the eclipse 
expedition of 1919. The remaining third of 
the book gets to the crux of the matter: the 
rise of quantum mechanics and its ultimate 
incompatibility with general relativity. 


like, string theory 
is introduced 
and discussed. 
The most 
disappointing aspect 
of any book concerning 
a ‘theory of everything’ is 
that there is no final 


Gravitational calculations 
predicted Neptune before 
its actual discovery 


destination — no 
astounding revelation to 
be found on the last page. But the 
journey is no less fascinating because it 
isn’t yet over. As to whether we should 
expect that new Messiah anytime soon, 
the book is understandably silent. 


kkk 


DR ALASTAIR GUNN is a radio 
astronomer at Jodrell Bank Observatory 
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RATINGS 

tk kk Outstanding 
tok tb IO” Good 
tok om’ Average 
kk Poor 

* Avoid 


TWO MINUTES WITH 
Marcus Chown 


» How far away are we 
from understanding 
how gravity works? 
We already know how 

gravity works in the 

low-energy world — that’s 

Einstein's general theory of relativity. 
However, in order to understand the birth 
of the Universe in the Big Bang, we need 
to know how it works in the high-energy 

world. Finding a so-called quantum theory 
of gravity is the hardest problem in physics. 


What would the Universe be like 
without gravity? 

Gravity is the only fundamental force 
capable of pulling together matter on the 
largest scales. It is responsible for clumping 
matter into planets, stars and galaxies. 
Without it, matter would be smeared out 
evenly across the length and breadth of 
space. It would be a dull, boring Universe. 


What inspired you to write this book? 

| was intrigued by the paradoxes of gravity. 
It is the weakest everyday force but the 
strongest force in the Universe. It was the 
first force to be described but the least 
understood. It is a ‘force’ that keeps your 
feet on the ground but no such force actually 
exists. And understanding it promises to 
answer the biggest question in science: 
where did the Universe come from? 


Tell us your favourite gravity fact 

The Universe contains about 
200,000,000,000,000,000,000,000 
stars. Yet the black hole merger that 
created the gravitational waves detected 
on 14 September 2015 pumped out 

50 times more power than all these stars 
combined. Can you imagine that? 


MARCUS CHOWN is a former radio 
astronomer and an award-winning writer 


Ath Rock From The Sun 


The Story of Mars 


Nicky Jenner 
Bloomsbury Sigma 
£16.99 @ HB 


Did you know 
that Barack Obama 
visited Mars at 
least twice during 
the 1980s while 
he was training as 
a time traveller, 
and that there is 
a statue of him 
on the Red Planet? No, neither did I! 
4th Rock From The Sun is a 
comprehensive collection of everything 
you ever wanted to know about Mars 
—and some things, like the conspiracy 
theory above, that you definitely 
didn’t. Be assured that the book is 
stuffed with real science and data that 
we have gained about Mars, from ancient 
observations to current missions. It 
covers the planet’s similarities and 
differences to Earth, its formation and 
evolution, how it transformed from a 


4" ROCK FROM THE SUN 


Astronaut 
1961 onwards 


Dr Ken MacTaggart 
Haynes 
£22.99 @ HB 


The Haynes 


scsi t. - Astronaut 


Owners’ 
Workshop 
Manual is 
the latest 
addition 
to its 

space- 

themed 
series and does an excellent job of covering 
all aspects of an astronaut’s career. It 
examines both historic and contemporary 
missions from all space-faring nations, 
as well as looking forward to upcoming 
crewed flights from the private sector. 

Starting with a brief look at the 
depictions of astronauts in literature 
and film, the book follows astronauts’ 
careers from selection and training, 
before moving on to spacecraft types, 
mission profiles and the legacy of seeing 
our planet from such a privileged 


warm wet world to the arid cold place we 
find today and, of course, if there is now, 
or ever was, life there. 

Mars has been the target of more 
attempted missions than any other place in 
the Solar System save the Moon, and every 
success and failure is detailed in the book, 
as are future missions — both robotic and 
manned — and the possible ways of 
terraforming and colonising the planet. 

4th Rock also explores the Red Planet 
through popular culture, myth and legend. 
Astrology and magic are discussed, as well 
as science-fiction books, movies, music 
and cartoons, from the musical creations 
of David Bowie, through to writers such 
as Asimov and Heinlein and then Captain 
Scarlet and Marvin the Martian. 

The book is an easy and thoroughly 
enjoyable read with a friendly chatty 
style, and it manages to pack in an awful 
lot of information. 


kkk 


JENNY WINDER is a science writer 
and broadcaster 


position. A handy glossary and detailed 
index make this a useful reference book 
as well as a fascinating read. 

Clear illustrations help to further 
explain the text, and the wide selection 
of photographs is stunning. Pictures 
from British astronauts Helen Sharmen 
and Tim Peake are welcome additions, 
as are the images from the latest test 
fights by NASA’s commercial partners. 
Boeing, SpaceX and Virgin Galactic 
are featured along with the latest 
developments from NASA, Russia 
and China. Looking back, the author 
also gives credit to the relatively unknown 
X-15 pilot Joe Walker, who in 1963 became 
the first person to venture above the 
internationally agreed, 100km-high 
boundary of space, twice. 

Haynes has produced an interesting 
and highly readable account of astronauts’ 
lives and, with exciting developments in 
spaceflight just around the corner, it’s 
possible that some of this book’s younger 
readers might earn their own astronaut 
wings as space tourists. 


ton 


MARK BOWYER is an expert in the US 
manned space programme 
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In The Shadow 
Of The Moon 


The Science, Magic 
and Mystery of 
Solar Eclipses 


Anthony Aveni 
Yale University Press 
£20 @ HB 


| The total solar 

eclipse of 2017 is 

_ likely to be the most 

_ photographed 

__ astronomical event 

_in history. In the 
Shadow of the 

- =! Moon was written 

specifically with this eclipse in mind. 

The author is a veteran of eight total 
solar eclipses and his enthusiasm will 
resonate with all budding eclipse 
chasers. This book gives a rich 
understanding of how eclipses were 
interpreted by past civilisations, dealing 
with the Greeks, Babylonians, Mayans, 
Chinese and Aztecs in great detail. 
Stonehenge also features, alongside 
a contentious theory for its potential 
use as an eclipse-predicting monument. 

The book proceeds with a history 
of (relatively) modern eclipse science. 
It begins with the 1806 eclipse across 
New England, continues with the Pike's 
Peak eclipse expedition of 1878 and 
finishes with the famous 1925 eclipse 
that sliced through New York City. 
(Half of Central Park saw totality; the 
other half saw a 99.99% partial). 

If | had one criticism it would be the 
slightly misleading subtitle: The Science, 
Magic, and Mystery of Solar Eclipses. 
It would be more accurate to say that 
the book is a history of these things 
rather than a book on the current 
scientific understanding of eclipses. 

It will, however, appeal to those who 
want to understand how eclipses have 
been received by the major cultures 
throughout history. That context will be 
helpful for those looking to understand 
how the 2017 eclipse will be viewed 
in the new age of social media. 


kkk 


DANIEL LYNCH is a seasoned 
eclipse chaser and photographer 
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Gear 


Elizabeth Pearson rounds up the latest astronomical accessories 


1 Baader Hyperion 8-24mm 
Universal Zoom Mark IV 


Price £239 © Supplier Harrison Telescopes 
01322 403407 * www.harrisontelescopes.co.uk 


Designed for the best views at high 
magnification, this eyepiece’s field of view 
is widest when zoomed in. It weighs 290g, 
and is supplied with a 2.25x Barlow lens. 


2 Pegasus Astro Dual Motor 
Focus Controller Package V3 

Beri ; : “amit Price £285 © Supplier Tring Astro 
°n Universal-Zoom 8 01442 822997 © www.tringastro.com 


MARK IV 


02 OL eet 


Never be out of focus again with this kit, 
which allows you to control your scope’s focus 
either manually or automatically. 


3 Altair Astro Planet-Killer 
685nm Infrared Filter 

Price £45 © Supplier Green Witch 

01924 477719 © www.green-witch.com 
Defeat the blurring effects of the atmosphere 
during planetary and lunar imaging by using 
this infrared filter. It only transmits wavelengths 
longer than 685nm. 


A Tele Vue 0.8x Focal Reducer 


for 400-600mm Telescopes 
Price £306 © Supplier Telescope House 
01342 837098 * www.telescopehouse.com 


The Tele Vue focal reducer decreases the focal 
length of 400-600mm telescopes by a factor 
of 0.8, allowing you to fit more in a frame or 
increase the surface brightness of dim objects. 


5 Moonphase Watch 

Price £235 © Supplier Claude Bernard 
www.claudebernardwatches.co.uk 

Is the Moon waxing or waning right now? Never 
be unsure again with the help of this watch, 
which has a rotating panel displaying the phases. 


6 Galaxy on Glass 
Price From £1895 © Supplier Galaxy on Glass 
www.cosmologychris.co.uk 


These dramatic astro images will be the shining 
feature of any room, as they are backlit to best 
display their subject. Each is printed on acrylic, 
using high quality inks and lit by an LED panel. 
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Increase the efficiency of your 
reflector by up to 29% 


Our HI-LUX coating can be applied to almost any | 
reflector, in virtually any condition or no matter how \ ky Lux 
old. Improves the reflective efficiency of your mirrors. Coating 
Find out more on a 
our website: Optics > 
Mirror Recoating 
or call / email 


tech enquiries: john@orionoptics.co.uk 


Telephone 01782 614200 
www.orionoptics.co.uk 


The Galloway Forest Dark Sky Park Is a huge area of forest} lochs and hills in ~ 
southwest Scotland, remote country far from urban lights and smog. The Park 
has organised viewing sites and events, or you can just set.up your telescope 
in the garden of Rose Haugh itself. After a long:night out, relaxin this'lovely 
self catering cottage. Sleeps G:inicomfort, 8 at a pinch. £445 74550 per id 
Short breaks available. Email ann@rosehaugh: plus. com 


-www.rose-haugh.co.uk 


NEW DISCOVERY-BLACK LIGHT 


a Get in touch and | will send you a prism, free of 
charge, so you can see the two prisms of coloured 
light around your body and your neighbour's body. 

& How to bounce your own shadow on to your chest. 
Why is there no black or white in the rainbows? 

« Read how we are all connected to the sun 


Contact details: 
Email: jv.moloney@btinternet.com or 
write to JV Moloney, 8 Mayflower 
Way, Farnham Common, Bucks, 
SL2 3TX 


Large Truss-tube 
.. Dobsonians 


Made in Nottingham, UK 2S 
~dobsonians.co.t 


| Astronomy as it should be! “he 


| this is a wonderful all year round & 


[Holiday under some of the darkest inl in ——— 


Observe the night sky at its best Rhee 
with our observatory based 50cm 7 
Dobsonian, or image witha dome |] 5 
based, equatorial mounted, 18cm 3e 
Maksutov-Newtonian., 

Enjoy comfortable, self catering 
family accommodation. Located 
close to the North Devon coast, 


holiday destination. Dark skies, 
clear southern views and great 
countryside. All levels of interest TB 
are welcome. Visit our website for ie 
details or phone 01409 241719 


www.AstroAdventures.co. sk 


GALLOWAY ASTRONOMY CENTRE 


Discover the Night Sky in Galloway 


Located near the UK’s first Dark Sky Park, we can give you a personalised guided 
tour of the wonders of our beautiful night sky. With our large 16" Newtonian 
telescope the views of the planets, star clusters and galaxies are truly spectacular. 


To learn more about the night sky or for help using a telescope our astronomy 
courses are for you. 


As a Skywatcher and Celestron dealer we offer free help and advice on buying a 
telescope. 


At the centre we also provide B&B style accommodation and evening meals. 
Our Stargazer Gift Voucher is a great gift at any time. 


Prices from only £26 pppn. Children and pets welcome. 
To book contact Mike Alexander: Craiglemine Cottage, Glasserton, Wigtownshire, 
Scotland DG8 8NE © % 01988 500594 e enquiries@gallowayastro.com 


www.gallowayastro.com 
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“J 2 Service See our website 
any ere any aye! aa full details 


Over time, your telescope will benefit from a 


to help you look after your telescope, regardless d a 
i itin ti an 


General Service. We offer you the opportunity m sae anics 


of it’s make or age and keep it in tip-top 


condition. There are many telescopes on the optics 

market but all will perform from only 
went checked 

much better with regular r , 

service and i Ps 

maintenance. \\ Pa | 

tech enquiries: john@orionoptics.co.uk 


Telephone 01782 614200 


WW. Orionoptics.co-ukK 


FIND THE TELESCOPE SERVICE LINK ON ALL PAGES 


NASA/JPL-CALTECH/UCLA/MPS/DLR/IDA 
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WHAT | REALLY WANT TO KNOW IS... 
How did water shape dwarf planet Ceres? 


eres was the first of the asteroids to be 
discovered — it was spotted by 
Giuseppe Piazzi in 1801. 
Recent observations by 
NASA’s Dawn space probe show 
that water has played a major 
part in shaping its surface and 
my research is helping to 
find out how. 

Ceres was originally 
thought to be a missing 
planet. When more and 
more objects were found 
between the orbits of 
Mars and Jupiter, it was 
relegated to a new class of 
asteroid. Today it is 
recognised as the largest 
object in the asteroid belt. 

In 2006, Pluto was itself 
demoted from planet status as 
more icy bodies were found in 
its own icy outer zone of the Solar 
System. Its new classification of dwarf 
planet was also awarded to Ceres because 
it is in hydrostatic equilibrium; in other 
words, round, though it has a bulge at the equator. 

Since March 2015, Ceres has been scrutinised by 
Dawn, which has had already spent a year circling 
another large asteroid, Vesta. The two worlds are 
quite different: Vesta formed hot and has a surface 
made of dry basalts, but Ceres’s density tells us it is 
rich in water, and so it must have formed in the 
outer Solar System. 

The Solar System began as a giant cloud of gas 
and silicate dust grains called the solar nebula. The 
early Sun warmed the inner Solar System. The 
silicate grains were able to condense but not the 
water-ice as it was too hot, so the terrestrial planets 
formed dry. Beyond an imaginary boundary in the 
Solar System that we call the snowline, ice is able to 
condense too. Ceres’s density show it to be a mixture 
of silicates, which have a high density, and water-ice, 
which has a low density. It must have consumed some 
amount of water during its formation, becoming a 
body incorporating maybe 30 per cent water. 

Heat from decaying radioactive isotopes melted 


the ice grains mixed with Ceres’s silicate grains to 
make water, and this percolated around to produce 
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The bright spots in 
Occator Crater, a mystery 
for a time, are now 
believed to be carbonate 
deposits left behind by 
sublimating water 


ABOUT DR THOMAS H 
PRETTYMAN 

Thomas H Prettyman is 
a senior scientist at the 
Planetary Science 
Institute and principal 
investigator of the 
GRaND instrument. In 
2014, asteroid 24994 was 
officially named Prettyman 
in recognition of his work 
on the Dawn mission. 


Thomas H Prettyman is using NASA's space probe Dawn to 
understand the formation and history of the largest asteroid 
INTERVIEWED BY PAUL SUTHERLAND 


mud. So Ceres’s interior, at least, became a muddy 
place, forming all kinds of hydrated minerals. 
Dawn’s Visible and Infrared 
spectrometer determined that there 
were such minerals on Ceres’s 
surface, confirming that it has 
undergone aqueous alteration. 
Ceres’s surface was also seen 
to be dotted with bright 
spots, most notably in the 
impact crater Occator. 
These deposits are 
carbonates sitting on top 
of a dark background 
containing hydrated 
minerals, other carbonates 
and clay minerals. Here too 
we see the influence of water. 
The Dawn investigation 
I lead is the Gamma Ray and 
Neutron Detector (GRaND). 
Though its resolution is poor, 
GRaND can look into the upper 
metre of the regolith and see what is 
beneath the surface. Our observations 
measured concentrations of iron, hydrogen, 
and potassium and showed they had been processed 
by liquid water. They also suggested the presence of 
a global ‘ice table’ from the equator to the poles. 
The ice is closer to the surface near the poles than 
it is near the equator. Billions of years ago, ice would 
have been present at the surface at all latitudes. 
Ceres’s spin axis is nearly perpendicular to the Sun’s 
rays, so the equator is warmer than the poles. 
Consequently, over time more ice sublimated from 
the equatorial region. 
Some meteorites on Earth have been identified 
as coming from Vesta. None have been found from 
Ceres. The closest match are carbonaceous 
chondrites that have undergone aqueous alterations. 
However, Ceres’s surface composition is not 
quite the same as these meteorites. It is unlike 
any other Solar System materials that we have to 
hand. This suggests that Ceres formed farther out 
than the main asteroid belt and was later brought 
in to its current position. Our future research 
will seek to better understand where, when 
and how Ceres formed and how it became the 
fascinating object it is today. @ 
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e ss : Dobsonians are the 
best value visual telescopes 
* available - visit our Showroom t 
{ _ =?  toseea large range oS “; 
a of these telescopes ~ 
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Panoptic, Delite 
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r 1 display & ready to 
test at our 
Starborough showroom 
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pressure-tuned ‘ 
a” SolarScope Value 100% Safe 
Solar Film. Ideal for DIY! 
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=e Explore Scientific Barlow 
Focal Extenders 
These high quality, 
apochromatic 4-element 
focal extenders give 
excellent results for both 
imaging and visual use 
Available in 2" 2x, and 1.25" 
2x, 3x and 5x options 
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@s THE SOUTHERN HEMISPHERE 
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CHART: PETE LAWRENCE, IMAGE: GUNTER KERSCHHUBER/CCDGUIDE.COM 


With Glenn Dawes 
WHEN 10 USE THIS CHART 
1 MAY AT 00:00 UT The chart accurately matches the sky on the dates and times 
15 MAY AT 23:00 UT eel The sky i at a ie as ci eee it set 
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MAY HIGHLIGHTS 

On the evening of 4 May the gibbous 

Moon occults mag. +1.4 Regulus 
(Alpha (c) Leonis). The star vanishes behind 
the Moon’s dark limb at around 20:10 EST 
for the eastern states, emerging from the 
bright side approximately 70 minutes later. 
Western Australia sees the reappearance 
around 18:00 WST in twilight, but the start 
of the occultation is in daylight and difficult 
to observe. Four days later, the near full Moon 
will be close to Jupiter, forming a triangle 
with mag. +1.0 Spica (Alpha (a) Virginis). 


THE PLANETS 


The evening sky belongs to brilliant 

Jupiter as it crosses the meridian (due 
north) around 21:30 EST mid-month. Saturn is 
approaching opposition in June and is visible 
most of the night, rising at the end of dusk 
by month end. The planetary action now 


DEEP-SKY OBJECTS 


In the northern evening sky in 

May is the realm of the galaxies, 
epitomised by the obscure constellation 
of Coma Berenices. Within is NGC 4565 
(RA 12h 36.3’ dec. +25° 59’; pictured), an 
edge-on spiral commonly known as the 
Needle Galaxy. Located 2° east 
of open cluster Melotte 111, 
its narrow glow (1.5x15 
arcminutes) slashes it’s 
way across a medium 
power eyepiece. The 
galaxy has a narrow, 
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@ DOUBLE STAR 
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DIFFUSE 
NEBULOSITY 


O VARIABLE STAR 


COMET TRACK 


STARS AND CONSTELLATIONS 
The Southern and False Crosses are 
high in the evening sky. The heavens 

abound with similar asterisms, including two 

called the ‘Diamond Cross’. The northern 
one lies in Virgo, comprised of Spica (Alpha 

(a) Virginis), then Zeta (¢), Epsilon (¢) and 

Gamma (y) Virginis running clockwise. Its 

southern counterpart, formed from Theta 

(8), Upsilon (vu), Beta (8) and Omega (@) 

Carinae, presents a more pleasing symmetry. 

Wait until morning to see the largest, the 


inverted crucifix of Cygnus low in the north. 


switches to the morning with Neptune well 
placed in the northeast near the start of 
dawn. Venus rises around 03:30 EST, 
dominating the pre-dawn eastern sky. 
Mercury puts on a good morning show, 


rising nearly an hour before dawn mid-month. 


dark equatorial band that passes south of 
its bright central hub. 


Coma Berenices is also home to a 
}W pair of contrasting globulars only 
1° apart, M53 and NGC 5053. M53 (RA 
13h 12.9’, dec. +18° 10”) is a compact 
mag. +7.5 sphere with a brilliant 
core. NGC 5053 is more 
challenging. At mag. +9.5 
it contains fewer stars 
and has a much lower 
surface brightness. 
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eee _ oynscan™ AZ Golo 
/ | | bh a tel f a 
\ y- MI «| 15 || { Computerised Telescopes 


The exciting new Sky-Watcher SynScan™ Alt-Azimuth GoTo Mount is a Precision Engineered Instrument that will allow you to Easily Find 
and enjoy viewing Night Sky Treasures, such as Planets, Nebulae, Star Clusters, Galaxies and much more. The SynScan™ AZ hand control 
allows you point your telescope at a specific object, or even Tour the Night Sky at the touch of a button!! The User-Friendly menu system allows 
automatic slewing to over 42,900+ objects. Even an inexperienced astronomer can master its variety of features in a few observing sessions. 

Combined with telescope OTA’s of proven High Quality, these Superb Packages are all you need to Explore the Universe to your Heart’s Content!! 


| { "A 130MM (5.1") F/650 COMPUTERISED 


, n 1 
PARABOLIC NEWTONIAN | REFLECTOR (left) Fantastic performance from this highly capable Prod.Code: 102 


Prod.Code: 10209 


all-rounder, Its precision Parabolic primary mirror captures 30% more precious starlight SRP 
SRP than a 114mm reflector for bright, sharp, contrasty views of a wide range of night sky 
£399 objects. Supplied with 10mm & 25mm Eyepieces and 6x30 Finderscope £479 


Its sharp optics ensure that it delivers bright, diffraction-limited images 
In short a great all-rounder in its class” Ade Ashford, www.scopelest.com 


) 127MM (5") F/1500 COMPUTERISED 
MAKSUTOV- CASSEGRAIN tote A eae version of the Skymax-102 providing a massive 55% more light- 
gathering power and packing an even more powerful punch than its smaller cousin for medium-to-high- 
power work. Supplied with 10mm & 25mm Eyepieces, 90° Star Diagonal and 6x30 Finderscope 


This is one of the jewels in the Sky-Watcher crown, Its large enough to produce richly 
detailed, high-contrast, Lunar & Planetary images” Ade Ashford, www.scopetest.com 


The new 


expensive 


SynScan AZ GoTo offers the key features, upgradeable feature set and ease of use of Sky-Watcher's more 
yatorial GoTo mounts, in a sturdy, single-arm fork package weighing less than 4.5Kqg (incl. Tripod) that 
argeting accuracy. Quieter in operation than the competing Celestron SLT and equally capable of 
external computer con’ SynScan AZ is ideally suited to sub-5Kg grab-and-go instruments with a standard 
Sky-Wa atcher ‘Vixen dovetail bar fitting. Highly Recommended!!" Astronomy Now Magazine 


102MM (4") F/500 
COMPUTERISED REFRACTOR (below) Ideal multi-coated instrument for the wide-field 

observation of Deep-Sky objects, such as Nebulae, Star Fields & Clusters and galaxies. / 
A useful telescope for astrophotography and also for daytime terrestrial use. Supplied = / 
with 10mm & 20mm Eyepieces, 45° Erect Image Diagonal and 6x30 Finder 


equally at home delivering widefield 
Ade Ashford, www.scopetest.com 


Prod.Code: 10207 102MM (4") F/1300 COMPUTERISED 
MAKSUTOV-CASSEGRAIN (right 
This compact telescope, with it's high-resolution 
multi-coated optical system, excels at 
medium-to-high-powers for the examination 
of the surface detail of the Moon, planets 
and also for double-star observations. 


- Also useful for terrestrial use. Supplied 
with 10mm & 25mm Eyepieces, 90° Star 
Diagonal and 6x30 Finderscope 
Delivers high-contrast, pin-sharp 
views one has become accustomed 


to with Sky-Watcher Maksutovs 
Astronomy Now Magazine 


114MM (4.5") F/500 
COMPUTERISED PARABOLIC 
NEWTONIAN REFLECTOR (left) 

This telescope with its superb parabolic 
optics provides excellent all-round 
performance for both the observation of 
the Moon & Planets and Deep-Sky 
objects. Supplied with 10mm & 25mm 
Eyepieces and 6x24 Finderscope. 


10210 


so good.. .Captures 
d brighter nebulae 
autifully under dark skies. 


BBC Sky At Night Magazine 


: © SynScan™ Database: Total 42,900+ Objects, including Complete M, NGC, IC & SAO Catalogues » Alignment Method: Two-star or Brightest star.alignment 
* Pointing Accuracy Enhancement (PAE) feature * Unknown Object Indentification feature * Pointing Accuracy upto 10 arcmin * Tracking Mode: Dual Axis Tracking 

* Tracking Rates: Sidereal, Lunar, Solar * Slewing Speeds: 1.0x, 2.0x, 16x, 32x, 64x, 128x, 400x, 500x, 600x, 800x »* Quiet Operation 

* Motor Type & Resolution: OC Servo Motors. Resolution 0.8923 arc sec or 1,452,425 steps/rev * PC Compatible: can be used with popular Planetarium Software 

* SynScan Handset Firmware upgradeable via the Internet * Power Requirement: 12v DC Power Supply (Tip Positive) or AA Batteries (not supplied) 


| 


: rsed Sky I SKY-WATCHER POWER TANKS These portable 
| have used a great number 12v <ateind power supplies are highly 
of telescopes; some are good, ' | j ta > recommended for use with all SynScan™ mounts 
some mediocre and some br: : 4 
bad. To me the Sky-Watcher 


range of instruments are very : ; 
good indeed, & suited to EXTENSIVE PRODUCT RANGE as well as Helpful Information & Advice 


amateurs of all kinds - and ; 
they are not priced out of the Order Your FREE Copy Today } sh -waiinet 
market! Excellent value. : 


Use them and enjoy them P . 4 a8 6 
Sir Patrick Moore CBE FRS 7Ah Power Tank 17Ah Power Tank 


(1923-2012) wis Product Code: 20153 Product Code: 20154 


Our Products are Available from Dealers throughout the UK ov Please contact us, or Check our Website for your Nearest Stockist 


COMPREHENSIVE COLOUR CATALOGUE with Full Details of our 


OPTICAL VISION LTD OPTI AL VISION LIMITED Importers and Distributors of Sky-Watcher 


UNIT 3, WOOLPIT BUSINESS PARK : = Astronomical Telescopes, Helios, Acuter, 
www.opticalvision.co.uk Barr and Stroud Binoculars & Spotting Scopes 
www.barrandstroud.com 


WOOLPIT, BURY ST. EDMUNDS 
SUFFOLK IP30 SUP and ‘Zenith’ Microscopes. 


